Is the Labor Board Wrong or Right? 


Senator Burke for the negative; Senator Wagner for the affirmative; you to judge 


Push-a-Button Plant - All Ebb, No Flow If Lightning Strikes 


Might go haywire without Bee-line production No damage if electricai 
proper electrical controls with no backtracks equipment is protected 


VAN AV 


MceGRAW-HILL PUBLISHING COMPANY, INC. 





STANDARD OIL COMPANY’S 


y New STANOIL 


Solves guaming troubles on a compressor 


& Re Ss 
We... 


Sranom, one of the greatest recent de- 
velopments in industrial lubricants, has 
already demonstrated its trouble-saving, 
cost-reducing qualities on hundreds of 
applications. 

At one refrigerator manufacturing 
plant gummy deposits were sticking the 
unloader on a compressor. After numer- 
ous other lubricants had failed to give 
relief, Stanoil No. 25 completely elimi- 
nated the trouble. 

Again, Stanoil No. 18 on an elevating 
conveyor improved operation in cold 
weather and materially reduced power 
consumption. 

Crank bearings on a small steam en- 
gine in the power plant of a milling 
company were being replaced every two 
weeks. Stanoil No. 25 was placed in this 
engine over a year ago and no bearings 
have needed replacing since then. 

Made in seven grades for a wide range 
of applications, Stanoils make good 
lubrication possible on the most difficult 
jobs and provide low-cost lubrication 
wherever highly refined and highly 
stable oils are needed. 

Ask a Standard Lubrication Engineer 
to point out operations in your plant 
which could be better lubricated, at less 
cost, with Stanoils. Call him at your local 
Standard Oil (Indiana) office or write 
910 So. Michigan Avenue, Chicago, III. 


Copr. 1938, Standard Oil Co. 





STANDARD OIL COMPANY (INDIANA) 
LUBRICATION ENGINEERING | 








THE BRIDGE THAT SHRINKS AND SWELLS 


A typical example of Goodrich development in rubber 


ee summer heat and winter 
cold, the concrete in a 1,650-foot 
bridge like this will shrink 14 inches. 
It is in constant motion with every 
change of temperature. 


Without some provision for expan- 
sion and contraction concrete crumbles. 
So bridge engineers build open slots 
every few yards, into which the swel- 
ling concrete can expand. But dirt gets 
in the slots and packs down. Then in 
warm weather, the dirt acts as a stop 
to expansion, the concrete crumbles, 
railings and road are broken, and have 
to be repaired to prevent accidents. 
Many flexible materials to fill the joints 


had been tried, such as paraffin, but 
none were fully satisfactory. 

A Goodrich engineer believed there 
should be a way to use rubber. De- 
velopment work Goodrich had done 
to prolong life of transmission belting 
and hose, and increase toughness of 
conveyor belts, had resulted in new 
rubber compounds able to stand ex- 
posure to water and air, heat and cold, 
and able to flex indefinitely without 
losing resiliency. 

With these compounds Goodrich 
men went to work and finally de- 
veloped a simple rubber strip which 
is fitted, under compression, into the 


slots in the concrete of the bridge. 
The rubber prevents dirt entering, it 
compresses to allow for expansion of 
the concrete, yet springs back and fills 
the gap as the concrete contracts. 
This Goodrich strip saves thousands 
of dollars formerly spent on bridge 
maintenance — typical of the savings 
other Goodrich developments, in 
standard as well as special products, 
can make everyday in your plant. The 
B. F. Goodrich Company, Mechanical 
Rubber Goods Division, Akron, Ohio. 


Coodrich 
oat iiae RUBBER 


Another story of Goodrich development work appears on the page facing the third cover 
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Three answers to problems of power transmission 
at efficient speeds are provided by Link-Belt in three 
perfected types of reducers — Herringbone Gear, Mo- 
torized Helical Gear and Worm Gear. In range of 
horse powers, ratios and arrangement they meet efficiently the 
majority of service requirements. Used in accord with the im- 
partial recommendations of Link-Belt engineers, they will unfail- 
ingly do the work you want done. 

Send for Positive Drives Binder No. 2100 which includes books on these 
three types of speed reducers, as well as silent and roller chain drives, 
variable speed transmissions, and a complete line of transmission units such 
as anti-friction and babbitted bearing pillow blocks, clutches, couplings, 
take-ups, pulleys, gears, etc. 


Link-Belt Company, Philadelphia, Indianapolis, Chicago, Atlanta, San Francisco, Toronto, or any 


of our offices, located in principal cities. 7268 


LINK-BELT 


SPEED REDUCERS 
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COUNT ON HYATT 


YATT performance writes an 

indelible story. Performance 
expressed in extremes ... load 
extremes, time extremes, econ- 
omy extremes. Made of sturdy 
stock, and tough to the core, each 
Hyatt race and roller is steeled to 
meet the most exacting conditions 
of operation. Nowhere else in the 
world is steel so carefully con- 
trolled in manufacture, and so 


HYATT 
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carefully machined to do aspecific 
job, as in the Hyatt plant at Har- 
rison, New Jersey. That’s why 
machinery used on the roads, in 
the factory, and on the farm is 
today more efficient, more de- 
pendable, more economical, 
longer-lived. Hyatt performance 





is writing Hyatt Roller Bearings 
into design and specifications 
wherever endurance and econ- 
omy are factors. Therefore, con- 
sider Hyatt performance before 
you write your specifications. 
Hyatt Bearings Division, General 
Motors Corporation, Harrison, 
Detroit, San Francisco. Hyatt 
Roller Bearings Sales Company, 
Chicago and Pittsburgh. 


ROLLER 
BEARINGS 








All profit on a job can vanish in a wink 
... if the chip that caused the wink is 
not stopped by safety goggles. For 
when costs are figured as far as they can 
be, the bill often runs into thousands ... 
for compensation, lost time, adminis- 
trative and clerical expense, slowed-up 
production, perhaps the permanent loss 
of a skilled machinist. Then the need 
for eye-protection is painfully plain. 
Profits are safe only when all eyes are safe. 


No sooner said than done ... just 


call in your neighboring American 
Optical representative and have him 
plan proper eye-protection for each man 
and his job. He will fit the goggles, 
adjust them, show your men how to 
wear them for comfort and safety. 


F-3100 Ful-Vue Goggles (patented) are 
cool, comfortable, good-looking. High end- 


pieces remove ‘‘blinders’’ to side- 


a 


° \. TY 
sight. 6-Curve Super Armorplate OR 
' ng BP 
Lenses ( patented ) provide more im- ins 


bact resistance than standard lenses. 








Mass. In Canada, Consolidated Optical Co., Ltd. 
to aid and protect vision. Factories at Southbridge, ) Branch offices in all principal industrial centers. 
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Manufacturers, for more than 100years, of products 





Industry. Answers ! 


HE challenge of rising costs on one hand... and 
Epes on the other...is being met by In- 
dustry by producing profits through greater efficiency. 

Up-to-date electrical equipment... motors and con- 
trol...tools... signaling... contribute to this efficiency. 
Better lighting and ventilation increase production per 
man...reduce spoilage. An adequate wiring system 


makes all these possible. Be sure yours is adequate. 


WIRE & CONDUIT MOTORS VENTILATION LIGHTING 


SIGNALS 


Graybar as a supplier of everything electrical for 
every factory need plays an important part in the 
development of Industrial efficiency. Graybar specialists 
offer expert advice based on long experience. The 
Graybar warehouse in your vicinity makes needed 
electrical equipment and supplies readily available 
when you want them. And behind every product stands 


Graybar’s reputation for dependability. 


GraybaR 


AG 


WIRING DEVICES 


OFFICES IN 85 PRINCIPAL CITIES ... EXECUTIVE OFFICES: GRAYBAR BLDG., NEW YORK 
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THE NORTON LINE of newly improved foundry wheels has 
the variety necessary for every requirement—Alundum, 15 Alundum 
and Crystolon abrasives; the new “B-E” vitrified, resinoid and rubber 
bonds, a wide variety of grain sizes, grades, and structures in each 
abrasive and bond; special filler treatments to reduce loading and im- 
prove cutting action with some metals. It will pay you in dollars to take 
advantage of these wheels—to let Norton engineers fit them exactly to 
your foundry grinding jobs. 


NORTON COMPANY, Worcester, Mass. 


” COT eer, 


IYO OD 
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(Reading time: 28 seconds or less) 


@ A “suggestion box” in a well-known factory contained 


an unusual idea. An observant employee wrote: 


“I see a lot of men in our plant working with brushes. 
Many of the brushes are in poor condition. It looks 
like a lot of time is being wasted trying to do good work 
with poor brushes. I suggest that someone be given 
the job of keeping an eye on the condition of brushes 


and see that replacements are made at the right time.” 


The management not only adopted the idea but decided 


BUSINES 


TO USE GOOD 
BRUSHE 


to carry the plan further by standardizing all brush 
needs in a proved line of uniformly high quality. The 
Osborn Distributor in the locality cooperated to make 


the plan a success. 


Osborn and the Osborn Distributor in your locality 
can do the same for you. Ask about it! 


THE OSBORN MANUFACTURING COMPANY 


5401 HAMILTON AVENUE e CLEVELAND, OHIO 
SALES OFFICES: NEW YORK ¢ DETROIT ¢ CHICAGO ¢ SAN FRANCISCO 





THE MOST EXTENSIVE LINE OF INDUSTRIAL BRUSHES... SERVING ALL INDUSTRIES 





SAVED IN ONE YEAR 
- by Fuseless Circuit Protection 


Automatically protects circuits against 
severe overloads and ‘‘shorts’’ — with- 
out time lost by men and machines and 
costly fuse replacements. 


Safety for circuits 
Safety for workmen 
Safety for machines 


and SAVES many times its cost. 


An accurate cost and time study record in 
a medium sized Eastern plant shows that 
Westinghouse “De-ion” Nofuze Circuit 
Breakers save $3,656.42 in one year. 
Fuseless circuit protection adds this extra 
profit by reducing lost man hours, by 
cutting down lost machine hours, and in 


lower maintenance costs. 





Perhaps there are extra profits in your 
plant that may be uncovered by investigat- 
ing fuseless circuit protection. Why not 


look into it today? Call your nearest: 


Electrical Wholesaler Electrical Contractor 


Industrial Agent Motor Dealer 


WESTINGHOUSE ELEC. & MFG. COMPANY 
EAST PITTSBURGH, PA. 


J-20528 


Westinghouse (4.7 


MOTORS « LINESTARTERS © CIRCUIT-BREAKERS © SAFETY SWITCHES * PUSH-BUTTONS 
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* Final operations and assembly are 
berformed on this production line of 


Logan Roller and 


hain Conveyor. 


Logan Rolls have hexagon shafts, the 
simplest and most positive means of 
locking shaft and inner bearing race 


against rotation. 


—not simply 
auxiliary equipment 


Not so long ago manufacturers considered 
conveyors as auxiliary equipment that made 
“spot” savings here and there in the plant. 
But today the picture has changed. Well- 
planned material handling equipment has 
become such an integral part of manu- 
facturing that it is definitely regarded as 
basic production machinery. 


From receiving room, straight through 
fabrication, and on to storage and shipment, 
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modern mechanical handling is pointing 
the way to lower-cost production. Are 
your plant processes as fully conveyorized 
as they could be—for most profitable returns 
to you? 

Considering the savings in time, effort, 
space, accurate scheduling, and inventories, 
it will pay you today as never before, to 
investigate. The nearest Logan engineer is 
“on call” to you. Or write, on your letter- 
head, for further information, no obligation. 
LOGAN CO., Incorporated, 
510 Buchanan Street, 
Louisville, Ky. 
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Gains Time 





Guides Driver 





é r S ‘ 
N ~ 


Natt 


Guards Work 





Faster work with half the pressure 


One-hand starting and driving — other hand free 
to hold work. Three times the purchase of a 
slotted screw. Faster driving method cuts time 
to a fraction. 


As easy as pointing your finger 


The driver's point fits the screw's recessed head 
Awkward places easy to reach—the screw won't 
drop off. Self-centering — straight or at an angle 
—no screws driven crooked. 


Better work — and no spoilage 


The driver can't slip out and scar costly material 
or the fingers. No broken heads — no burrs to re- 
move. Better holding power —the screw sets up 
much tighter. 


Given the acid test by certain key firms in the screw-using 
industries ... plants where production costs are watched 
with an eagle eye — where quality is right and there’s no 
excuse for waste — 

The Phillips Screw with the patented recessed head has 
been okayed, after all sorts of time, motion and quality studies, 
by executives, engineers, purchasing managers, workers. 

Now the production facilities of the screw manufacturers 
have been enlarged — and we're in a position to meet the de- 
mands of any plant that has use for screws. 

Take the job the picture shows. There the Phillips Screw 
Saves time — and screws — and strength— and spoilage — 
and money. 

Faster work. Use power drivers or higher speeds where 
power is already used. No need to steady the screw, it 


SEND THIS COUPON TO ONE OF THE FIRMS 
LISTED AT RIGHT—FOR SPECIFIC FACTS ON 


steadies itself. No burrs to remove afterwards. 

Greater holding power — assemblies are more solid, and 
often fewer or smaller-diameter screws will do as well. No 
broken heads — no screws dropped. Greater driver and bit 
life — fewer sizes needed. 

Easier work. The screw helps out. No push and turn — 
just turn. Maximum contact — minimum muscles. Men are 
fresher toward the end of day. 

Better looks. The driver can’t leap from a Phillips Screw 
to dig a channel across the work. No gnarled slots — no 
scarred fingers. And the screw is flush with the surface. 

What’s your fastening problem? Find out what the screw 
with the patented recessed head can do! Send the coupon to 
one of the firms listed below... mention the type of work 
you expect screws todo... they'll send you folder A, telling 
you how well the Phillips Screw with the patented recessed 
head has done that work for others. 


This is the Patented Phillips Recessed Head 





PHILLIPS SCREWS—NO OBLIGATION. 


Note the tapered slot —its angle was worked out after months of tests to learn 
how to utilize the driver’s maximum turning power. Note the flat surfaces — no 
curves except at the rim. That prevents the driver from burring the screw. Ma- 
chined to tolerances of plus or minus .001” — to guarantee a perfect fit. Hand, spi- 
ral, or power drivers may be used —available from leading manufacturers and 


Name Position 








distributors, 


Company. 





Address 
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MACHINE SCREWS SHEET METAL SCREWS STOVE BOLTS } WOOD SCREWS 


Gain Time... Guide Driver... Guard Work 
We ee 


Patent Nos. 2,046,343 2,046 837 2.046 2,046,840 2,082,085 2,084,078 2,084,079 2,090,838 


Other domestic and foreign patents allowed and pending. 
American Screw Company, Licensor, Providence, R. 4. 
LICENSEES 


Continental Screw Co, Corbin Screw Co. National Screw & Mfg. Co. Parker-Kalon Corp. 
New Bedford, Mass. New Britain, Conn. Cleveland, Ohio New York, New York 














Did YOU write this letter’? 


; 9% 
Noveuber £, 19%7 


Rockbestos Products Corp. 
New Heven, Conn. 


4culty with some wiring 


n - 
Gentleme Ley raves otk 


We are having yor “i 

in connection with our a” 

appreciete era con P eel 
: in the wey 

po digg wire which you feel 

wah] etand up under the follow- 


ing conditions. - 


We have & gric 
box into which we run #4 slor- 
burning cable clamped in @ gas 
tight bushing. The sketch, et 
the right shows the general 
layout. The temperatures =n 
the compartment run as high a 
200°C, with an averege of 275° cs 
C. The insulation eng pa era roe 

short time, drying up Soe 
oe and being shaken off ty the eee 
machine in operation. This crying gracusl ‘y ero 
into the bushing and eventually we get & short at the 


bushing. 





Can you recommend end senc us & sample of 
& wire which would be suitable for this job so that we 





PERHAPS you're not the author but if you were, we'd make On two successive tests on the same sample it broke down 
the same attempt to be helpful that we made in this instance. at 3200 volts and 3000 volts, all failures occurring at the 
Read the letter above, then read the reply sent by our Engi- same hole showing there was no carbonization at the 
neering Department along with a length of trial cable. point of fault. The sample was then dipped in water until 

it was saturated and then was energized at 200 volts a.c. 

“Initially the wire breaks down at approximately 4000 through a 6 ampere fuse. The water immediately steamed 

volts. After heating in an oven at 400° F. for 48 hours, off with no failure of the insulation and without blowing 
the breakdown was 5000 volts. For all testing the con- the fuse. 

ductor was wound spirally with a small wire to act as a “We feel that the above tests are more severe than 

metallic cover or contact with conduit. Another sample those under which the wire would normally operate and 

was placed in an oven, energized at 220 volts a.c., raised if this type of wire is used for your application its life 

to a temperature of 700° F. and held for approximately should be far greater than that which it is to replace.” 

30 minutes with no sign of breakdown or leakage current. If you have any problem where wire is being attacked by heat, 

The same sample was then placed in a 100% humidity fumes, grease or where fire hazards exist, dump it in our laps. 

chamber for 24 hours and was again placed in the oven, We'll analyze, send a sample of one of our standard wires if we 

energized at 220 volts and raised to 700° F. without fail- think it will do the trick, or do our best to make up a special 
ure. It was then placed in the 100% humidity chamber sample for you, as in this case. We want you for a customer and 
for 4 hours, then energized at 440 volts a.c. without sign are willing to work to get you. How about writing? 

of leakage current. While the sample was still damp it ROCKBESTOS PRODUCTS CORPORATION 

was tested for breakdown and punctured at 4200 volts. 878 Nicoll Street, New Haven, Conn. 


* Based on an actual inquiry and subsequent correspondence. 


ROCKBESTOS ~ the wire with permanent insulation 
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The cost of transmitting permanently high frictional qual 
power from the driver to the ities, would produce this graph: 
driven pulley is determined by Belt Efffcien 
the *Utility Factor of the belt. 
A belt may possess high fric- 


tional qualities when new, but 


BELT EFFICIENCY 


lose its effectiveness after a short 
period of use. Such a belt would TERM OF OPERATION 


have a low “Utility Factor. Its Obviously Monobelt, be- 


efficiency would chart like this: cause of its continuous efficient 
performance at low power costs, 
rates a high *Utility Factor. In 


Monobelt this characteristic is 





permanent. It is built into the 


belt, in successive steps, during 


» 
S 
~ 
L 
Ny 
my 
S 
my 
Q 


the manufacturing process. 

TERM OF OPERATION 
To operate your plant at 
Notice! As the efficiency top efficiency, to eliminate need- 
curve of the belt dips, power less power waste, use transmission 
costs increase proportionately. belt rating the maximum “Utility 
Contrast such performance with Factor...EQUIP YOUR DRIVES 
a Monobelt installation on the WITH MONOBELT. Write today 


same drive. Monobelt, having for descriptive booklet A-109. 


*Utility Factor is defined as the TOTAL number of working hours a 
belt efficiently transmits power from the driver to the driven pulley. 


a # 


/ALEXANDER “@) BROTHERS | 


PHILADELPHIA - PENNSYLVANIA - - - BRANCHES AND DISTRIBUTORS IN PRINCIPAL CITIES 
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Machines Now Lubricated in 
One-Eighth Former Time! 


HIS big Buffalo plant of Allied 

Mills, Inc., was built nine years 

ago. All machines are equipped with 

Alemite Fittings. Alemite Guns and 

Alemite Lubricants are used throughout 

the plant. In nine years they haven't had 
a single bearing failure! 

Furthermore, says Plant Superintendent 


Martin, an average of one hour’s time 
every day is sufficient to take care of all 


ile 


when applied from an 18 
the Alemite Hydraulic Gun 
grips se Vicliiliicmahzelach lit: Fitting 
to make an absolutely leakproof 
seal. No lubricant can escape to 


contaminate products or machines! 





lubrication — whereas in other plants of 
the same size the same job without Alemite 
Equipment takes about eight hours a day. 
One hour a day against eight hours a day! 
No wonder Alemite users cheer both 
Alemite’s economy and dependability ! 


Whatever you manufacture, you'll find 
your machines do better work, last longer, 
with lower maintainence costs, when you 
use Alemite Guns, Fittings, and Lubricants. 
You'll save time and lubricants. You'll 
speed production. And you'll cut your 


power costs. Write to Alemite Engineers 
about your lubrication problems, and let 
us tell you how others in your business 
have solved similar problems with Alemite 
Lubrication. 


ALEMITE —A Div. of Stewart-W arner Corporation 
1870 Diversey Parkway, Chicago, Illinois 
Stewart-Warner Alemite Corporation of Canada, Ltd. 
Belleville, Ontario 


REG, U. 8. PAT. OFF. 
WORLD’S LARGEST MANUFACTURERS 
OF LUBRICATION PRODUCTS 


>e= Enjoy Horace Heidt and his Alemite Brigadiers every Tuesday evening, National Broadcasting Company Coast-to-Coast Network. See lecal papers for time of broadcast. 





A panel of Masoneilan 
instruments in a large 


In selecting control instruments be sure you get modern equipment industrial plant. 


—instruments which embody the latest proven developments. For 
an instrument may be brand new and yet be obsolete. Before you 
buy, therefore, investigate the Masoneilan line of controllers— 
instruments which are: 


Modern—because universal in application of the same control system 
to pressure, temperature, flow or liquid level. 


Modern—because adaptable to the mode of control desired—simply 
by the addition of standard interchangeable parts. 


Modern—because adjustable to meet all operating conditions. 
MODERNIZE 


This flexibility means savings to you—in capital investment; in 
operating cost; in maintenance expense. Bulletin No. 2345 explains WIT iH 


in detail, Send the coupon for your copy. 


1194 ADAMS STREET, BOSTON, MASS., U. S. A. MASONEILAN 


Please send me Bulletin No. 2345 [338] 








New York Philadelphia Pittsburgh 
Chicago St. Louis Tulsa 
Houston Los Angeles 


Name Title 











Company Address 
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Several years ago Ryerson started tightening 


specifications, making inspections more rigid 
and building up stocks of steel that would meet 
the growing demand for quality and uniformity. 
Now we can definitely and unequivocally certify 
to the known uniform high quality of all steels 
in stock. When you need good steel—a single 
bar or a carload—order from the nearest Ryerson 
plant. Joseph T. Ryerson & Son, Inc. Plants at: 
Chicago, Milwaukee, St. Louis, Cincinnati, 
Detroit, Cleveland, Buffalo, Boston, Jersey City, 
Philadelphia. 











See next page for special plan on Certified 
Alloy Steels. 


JOSEPH T. RYERSON & SON, Inc., Lock Box 8000A, Chicago, Ili. 


Mail this Coupon @ Please sand me your new book which erplains 
for Illustrated Book , 
on Certified Steels AaRyee 





A Time and Money Saving Steel Service 


To secure uniform high quality 
» alloys, Ryerson selects entire heats 
of steel. The chemical analysis, grain 
size and cleanliness rating of these heats 
come within a certain narrow range that 
assures the most favorable response to 
heat treatment. Bars from each heat are 
marked with identifying letters. 


Ryerson sends this complete data 

s with every order of alloy steel. The 
heat treater knows the properties and 
characteristics of the steel with which 
he is working. He does not have to 
test. He gets better results in less time. 
Spoilage and re-treating are eliminated. 


The bars are then tested to deter- 


" mine actual response to heat treat- 
ment. When they are placed in Ryerson 
stock, special data sheets are prepared. 
They show the chemical analysis, grain 
size, cleanliness rating and hardening 


characteristics. 


There are many other advantages 

= for users of Ryerson Certified Steels. 
Let us tell you how they save time, trouble 
and money. Mail the coupon below for 
a copy of illustrated book that tells the 
story of Ryerson Certified Steels. Address 


the nearest Ryerson plant. 


Joseph T. Ryerson & Son, Inc., Plants at: Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 


vilified STEELS 


JOSEPH T. RYERSON & SON, Inc., Lock Box 8000A, Chicago, Ill. 


@ Please send me your new book which explains 
how Ryerson Certified Steels save time and money. 


RYERSON 


Certified Stocks Include 


Hot Rolled Alloys 
S. A. E. 2315, 2320, 2330, 2335, 
, 2350, 3115, 3120, 3130, 
3140, 3250, 4140, 4615, 6145, 52100; 
Rycase (hot rolled machine stra 
ened); Rytense A. A. (hot r 


Cold Drawn Alloys 
S. A. E. 2315, 2320, 2330, 3115, 3120, 
3135, 3140. 


Heat Treated Alloys 
Ryco (hot rolled, machine straight- 
ened); Rycrome (hot rolled, cold 
drawn, machine straightened); Ni- 
krome “M” (hot rolled, machine 
straightened); Ry-Ax and Ry-Arm. 


Stainless 
Allegheny Stainless sheets, plates, 
rounds, squares, hexagons, flats, 
angles, pipe, tubing, bolts, nuts, etc. 
in a variety of finishes. 


Cold Finished Steels 
Standard Shafting; turned ground 
and polished; Special Accuracy 
Stock; Rycase High Manganese 
Screw Stock; S. A. E. 1020, 1035, 
1112, 1120, etc. 


Tool Steels 
Ryerson B. F. D. Die Steel; Ryer- 
son “Shock” Steel; Ryerson V. D. 
Steel; Ryerson High S Tool 
Steel; Ryerson Special High Speed 
Tool Holder Bits. 


Special Sheets 
21 special quality sheets. Also all 
standard sheets such as plain black 
galvanized, corrugated, etc. 


General Steel Products 
Beams; Channels; Angles; Tees; 
Plates (17 kinds); Spring 
Steel; Tire Steel; Refined Iron; 
Boiler Tubes and Fittings; Bolts; 

Screws; Nuts; Washers: Rivets. 


Floor Plate, Stair Tread 


Inland 4-Way Floor Plates and 
Traffic Plates; Firm-tread Diamond 
Pattern Floor Plate and Traffic 
Plates; Mason Safety Treads, etc. 


Welding Rods 
19 Kinds of electrodes including im- 
proved stainless steel rods, shielded 
arc type rods, and special processed 
rods, 8 kinds of acetylene rods. 


Building Products 
New billet and rail steel reinforcing 
bars, spirals, electrically welded wire 
fabric, expanded metal, reinforcing 
mesh, caisson rings, sheet piling, 
bank vault reinforcing, safety treads. 


Allied Products 
Ryertex Bearings, Babbitt Metal, 
der, Flux, b Strip, Wire and 
Wire Rope, Chain, Slings, Slip and 
Grab Hooks, etc. 
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AGNER has furnished motors 
for industrial equipment for 


many years and has continuously im- 
proved motors for this purpose. Among 
the outstanding features of Wagner 
motors are: (1) QUIET OPERATION, 
(2) special operating characteristics to 
meet this exacting service, (3) long life, 
and (4) attractive appearance. 




















The Wagner line includes all types of motors 
generally applied on industrial equipment, mak- 
ing it possible for you to completely equip your 
plant with Wagner motors. Whether alternating 
or direct current; single or polyphase; open, 
drip-proof, or totally-enclosed; rigid or resilient- 
mounted—there’s a Wagner motor now in ex- 
istence, ready to be applied on the job. 
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A FEW OF THE POINTS OF 
SUPERIORITY OF WAGNER 
SQUIRREL-CAGE MOTORS ARE: 


TON meecloaterlccemicnm tr hamccse 
Pe) ENC ae) U(re Mm tolcomenattetelater layer Vere tare! 


welded. 
AIR-OUTLETS are extra large for un- 


restricted ventilation. 


OIL-WELL HOUSINGS are sealed 
against the entrance of dirt and grit, 
and the escape of oil. 

SHAFT is designed to carry mechan- 
ical overloads. 

BEARING is steel-backed, babbitt- 
lined. Wagner also furnishes ball or 
roller bearings. 


CONDUIT-BOX is mountable in 


four positions. 


END-PLATES are liberally design- 
ed, heavy and massive, amply strong 
Pete Matic Mm commaldelie tele Mt “sects outa: 
fereseve btatese tr 

FEET are of steel, welded to the stator- 
frame—accurately spaced according to 
Wagner dimensional diagram sheets. 


Many other features of Wagner 
motors are worth investigating. 


Write today for Bulletin 182 













meee BL AW-KNOX 
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QA 
MAO Electroforged 


STEEL GRAT 


, &.~ XY An Open Flooring 


Engineered for Industry 


Including—Power Stations... Kilns... Pumping Stations... 
Boiler Plants ...Waterworks...In front of Switchboards... 
Around Generators, Pumps, Turbines and Engines... Over 
Drainage Sumps... Cooling Floors in Steel Plants...Walk- 
ways and Runways in Galleries ... Around Gas Tanks... 
Catwalks on Radio Towers and Floodlight Towers... Safety 
Steps for Ladders and Stairs...Over Drainage Sumps... 
Signal Bridges and Towers... Pipe and Cable Tunnels... 
Engine Rooms... Around Tanks and Vats... Dye Houses... 
Cable Drying Ovens...Around Blast Furnaces and Cupolas 
... Mine Cages...Sugar Mills and Refineries ...Chemical 
Plants... Smoke Houses... Tobacco Warehouses... Grain 
Elevators and Mills...Cold Storage Plants... Refrigerator 
Plants... Paint Spraying Rooms... Pattern Storage Rooms... 
Packing Plants...Smelting and Milling Plants...FruitDry- , — 
ing and Canning Plants... Mats on Refrigerator Floors... r 
Safety Aisles and Zones .. . Trolley Loading Platforms... 
Runways for Tank Cars...Steps for Trolley Cars and Pas- 
senger Coaches... Removable Mats around Machine Tools 
... For Marine Engine and Boiler Rooms... Runways for 
Shaft Alleys ... Hatchway Covers and Bridge Floors... 
Doors over Ash Hoists and Sidewalk Elevators... Fire 
Escape Landings and Steps... Floors for Elevator Pent 
Houses . . . Covers for Ventilation Shafts. 
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Check these 5 points of Superiority 
a Self-cleaning, no sharp are 


é to clog with debris. 
iv 


Safest footing because of the Maximum open area for light 
twisted a, and air. . 


Easily maintained. No cracks or crev- 
ices, paint reaches entire surface. 


Electroforged, one piece con- 
struction—strongest by test. 















































CLIP AND MAIL THIS COUPON 


[ | 
BLAW-KNOX DIVISION of Blaw-Knox Co., 203] Farmers Bank Bldg., Pittsburgh, Pa. 
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WORM GEAR 
SPEED REDUCER 





HERRINGBONE 
SPEED REDUCER 


HILADELPHIA 


peed /leducers 


PHILADELPHIA GEAR WORKS 


Industrial Gears and Speed Reducers 
ERIE AVENUE & "G" STREET, PHILADELPHIA, PA. 
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WATER COOLER NEWS! 





GENERAL ELECTRIC COMPANY—COMMERCIAL REFRIGERATION SECTION—NELA PARK, CLEVELAND, OHIO 





General Electric Announces the Greatest 


Advance in Water Coolers in Ten Years... 
the G-E Stainless Steel Cooling Chamber! 


Cut-away view of new Stain- 
less Steel Cooling Chamber in 
1938 G-E Water Coolers, 
showing construction details, 


ROM the famed Research and 

Engineering Laboratories of the 
General Electric Company comes 
news of the latest development in 
modern electric water coolers—the 
new G-E Stainless Steel Cooling 
Chamber. Heralded as the greatest 
advance in water cooler construc- 









GENERAL @ ELECTRIC 


tion in 10 years, this new feature 
is said to provide absolute protec- 
tion against rust, corrosion, leaks 
and water contamination—four fac- 
tors that have long been a problem 
in ordinary water cooler operation. 
With the introduction of the Stain- 
less Steel Cooling Chamber it is now 
possible to obtain pure, clear, un- 
adulterated drinking water during 
the entire life of the water cooler. 


STANDARD IN ALL NEW 
G-E MODELS 


Cooling Chamber. No water cooler 
is 100% modern without it. In the 
new G-E Water Cooler line are 
models for every office, factory and 
mill requirement—including 3 new 
low-priced coolers that cost no more 
per day than a pack of cigarettes— 
coolers with lint- 

proof, dust-proof 





The new 1938 General Electric 
Water Coolers are all equipped | * 
with the new G-E Stainless Steel |; 





IT IS ESTIMATED THAT 1,750,000 PEOPLE 
DRINK COOL, HEALTHFUL, REFRESH- 
ING WATER FROM GENERAL ELEC. 
TRIC WATER COOLERS EVERY DAY. 











mechanism especially designed for 
use in textile mills—coolers of extra 
capacity and heavy-duty construc- 
tion for industrial use—storage tank 
type coolers and circulating drinking 
water systems for every purpose. 


THR-R-IFTY POWER BY THE 


G-E SCOTCH GIANT 


REFRIGERATING UNITS 








Bisse 


Approximately 70% of your investment 
in any water cooler is in the refrigerating 
mechanism. Standing head and shoulders 
above ordinary mechanisms, G-E ‘‘Scotch 
Gient’’ refrigerating units are famous 
fer rugged, powerful, dependable, 
THRIFTY service. 


BEFORE YOU INVEST A PENNY IN WATER 
COOLERS GET G-E’S BIG, NEW CATALOG 


JUST OFF THE PRESS! 


General Electric’s 
new Water Cooler 
Catalog, just out, 
tells you all you 
want to know about 
modern electric 
water cooler serv- 
ice—shows the 
complete G-E line 
of models and all 
their new features. 
’Phone your G-E 
dealer for a copy 
today or write direct to General Electric 
Co., Commercial Refrigeration Division, 








Section CT3, Nela Park, Cleveland, Ohio. 








FACTORY MANAGEMENT and MAINTENANCE 















50 years 


PROGRESS 
DEPENDABILITY 
QUALITY 
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SUPERIOR 
WIRING DEVICES 
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SOLD THROUGH 4 fe 
ELECTRICAL WHOLESALERS beara 


INSTALLED BY 
LEADING CONTRACTORS 


SPECIFIED BY 
DISCRIMINATING ARCHITECTS 


THE BRYANT ELECTRIC COMPANY * BRIDGEPORT, CONNECTICUT 


NEW YORK: 100 East 42nd St. + CHICAGO. 844 West Adams St - SAN FRANCISCO: 325 Ninth St 
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Do you have close at hand 
accurate descriptions of various grades of 
mechanical rubber belting and hose, and 
correct engineering data to assist you in 
choosing the right grade and size for the par- 


ticular job. 


These six bulletins are available to you on 
request and will prove invaluable. Many 
tables on horse power ratings, working pres- 
sures, etc. are given together with helpful in- 


formation on the many factors to be consider- 


The Right 
BELTING and HOSE 


for your needs 





ed and recommendations based on our long 


experience. 


It is Republic’s aim to give users every pos- 
sible assistance in making selections among 
the many grades and sizes of belting and hose. 
Some buyers, whose use of these products is 
limited, hesitate to call a factory engineer and 
would be greatly benefited by concise and 
valuable information that could be referred to 


on a moment's notice. 


Send for these bulletins at once. 






















REPUBLIC RUBBER 


» «2 2 OF LEE RUBBER AND 
Division TIRE CORPORATION 


YOUNGSTOWN, OHIO 


ORDER REPUBLIC RUBBER PRODUCTS FROM YOUR DISTRIBUTOR 














Manufacturers of HOSE 
BELTING e PACKING 
MOLDED PRODUCTS 
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° Grimy with oil and metal 
Mileage! fillings thrown off by a 
cold cutoff saw, but this motor has been 
in continuous service for over eight 
years. Original windings and bearings 
are still on the job. 


. | One of 200 Westinghouse 
Mileage * motors with Sealed Sleeve 
Bearings in this mill. In 12 years only 


three bearing replacements have been 
made—and two of these three were 
caused by faulty belt adjustments. That’s 
bearing service! 


The big difference in different makes of motors is not in the appear- 
ance outside — it’s in the features inside. That is where Mileage is built. 

And that is where Westinghouse — and only Westinghouse — has 
perfected the three essentials to mileage — to extra years of trouble- 


free service. 
1 TUFFERNELL INSULATION: Dual protected 


windings and taped end turns give extra pro- 
tection against mechanical and electrical damage. 


2 SEALED SLEEVE BEARINGS: Exclusive West- 
inghouse bearing seal keeps clean oil in; seals 
dirt, dust and grit out. 


3, RIGID ONE-PIECE FRAME: Mechanical parts 
carry the mechanical load, protecting electri- 
cal parts from vibration, torque and strain. 


For full details on all types and sizes, simply call your nearest: 
Westinghouse Office Electrical Wholesaler 
Motor Dealer Industrial Agent 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO., EAST PITTSBURGH, PA, 


J-20523 


Westinghouse 





FROM POWER LINE TO DRIVEN MACHINE 
YOU ARE ALWAYS SURE WITH 















































WARNER CUT | 
NON-PRODUCTIVE TIME es 
BY REPLACING 
TOOL CHECK SYSTEM WITH 
McCASKEY TOOL CONTROL 




















Daavs at the tool crib win- 
dow frequently are a source of 
expensive non-productive time. 
Machines and men are idle many hours 
per month waiting for tools because crib 
attendants are dependent on antiquated 
tool check systems. These hidden costs 
can and should be eliminated. 


Read how it has been done in the three 

plants of the Warner Gear Division of 

Borg-Warner Corporation, Muncie, Ind., manufacturers of automotive transmissions. In the past eight 
years they have made sixteen extensions of their original installation of McCaskey Tool Crib Control, 
as their business has grown. Mr. H. J. Wilson, Works Accountant, writes of the savings effected: 


“We have had McCaskey Control in our tool cribs for many years, the writer being 
responsible for its original installation. It has amply fulfilled all promises and 
expectations. 


“The control is so flexible that we have been able many times over the years to 
further more economical practices desired in our cribs. It has never failed in 
keeping a careful and accurate record, free from dispute, of the tools and their 
locations, as well as of the obligations of employees for the tools and supplies in 
their custody. 


“A big reduction in the number of tool crib clerks required and an even larger 
saving in the time of machine operators procuring tools has resulted. The McCaskey 
Control superseded the brass check method prevalent in former days and we are 
well pleased with its performance.” 


Write for the pamphlets, “A Modern Tool Control System in A Modern Plant”, and “No Lost Tools Any 
More”, providing more detailed data on the results achieved with McCaskey Tool Control in two repre- 
sentative plants. Or let us have a representative analyze your specific requirements. 





THE McCAS KEY REGISTER SOMPANY, ALLIANCE, OHIO ‘a 
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McCASKEY INDUSTRIAL CONTROLS Hig 


PRODUCTION e INVENTORY e MAINTENANCE @ TOOLS ¢ COSTS ¢ PAYROLL 
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Universal Trol-E-Duct permits Lights to be readily 

moved and concentrated on this huge Drafting Board 

for inspection of detailed sketches of body designs, 
drawn to full size. 


Short or long runs of Universal Trol-E-Duct may 
be installed over Assembly Benches, as in this 
Radio Manufacturing Plant to provide a portable, 


convenient and safe source of Power for electric 


tools, small moiors, etc. 
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Portable Electric Tool con- Right: Cross Sectional View show- 
nected to and suspended ing Rolling Trolley (or Twist-out 
from Receptacle Type Trol- Plug) inserted in Duct. 

: ley, inserted in Duct. 

Indirect Lighting Fixture wired to 


Terminal Type Trolley and inserted 
in Duct, 
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Cm VAY IT’S CALLED | 
THE Only TRUE! 
WELDING GENERATO 


It’s the only generator which meets every need for welding current 
without compromise or corrective measures. It has no external 
















resistors, reactors or separate stabilizers —+ doesn’t need them, ~ 
Smoothare’s smooth current is “built-in” with a patented, internal © 
stabilizer winding which uses arc impulses to speed up flux changes 
— cuts down current variations to give you a natural, smooth 


welding arc. 



















AUTOMATIC 


“TURNING THIS ONE MICROMETER WHEEL 
CURRENT CONTROL GIVES YOU ACCURATE, CONTINUOUS 
VOLT-AMPERE CONTROL.” 


This unique generator automatically regulates 
open-circuit and arc voltage properly for any 
welding heat you desire. It is done with one 
simple micrometer adjustment that provides an 
unlimited number of current settings. It ends 


guesswork, saves time, cuts welding costs. 


MAKES WELDING | \ \t 
EASIER, FASTER | Aa 


With simple, foolproof regulation and this 
steadier arc, you can deposit metal faster and 
easier. Penetration is uniform to insure 


uniform strength from one weld to another— 





to reduce the changes for weld failures. No 


other welding generator can give you this IF YOU WANT THE PROOF, YOU CAN HAVE IT! 


important operating advantage. Why not ask for a demonstration? Why not see for yourself how the Smootharc 
can simplify your welding problems and cut your costs? Ask a Smootharc representa- 
tive or agent to call. There’s no obligation. 

Write for your copy of the new Smootharc Bulletin No. W-10, “The Arc Welding 


of Tomorrow.” 


THIS NEW ELECTRODE IS READY 


Smootharc “PF” Heavily coated, designed for use on 
poor fit or irregular joints; can also be used for overhead 
welding. Develops a tensile strength of 75,000 to 85,000 lbs. 
s; Size ( ) per square inch; 20% elongation in 2 inches and a resistance 
_— eee to impact of 30 to 50 pounds. (Izod.) Offered in sizes from 
gx to % inch. In requesting free samples please indicate size 
Company desired . . . Use the coupon. 


Name Title_ a 
Address coe on 
City State 





HARNISCHFEGER CORPORATION, 
4525 W. National Avenue, Milwaukee, Wisconsin. 


Please send information on Smootharc Welders and Welding 
Electrodes as checked below: 
[] Send Bulletin W-10 “The Arc Welding of Tomorrow” 


re 


| Send literature on Smootharc Welding Electrodes 


[] Send samples of Smootharc P F Electrodes for Text Pur- 
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The exclusive Shafer CONCAVE roller design permits 
using roller assemblies and raceways of generous size 
in mountings of minimum overall dimensions. High 


radial-thrust capacity, free-rolling self-alignment, and 
simple adjustability are inherent features, providing 


“everything you need in a roller bearing.” 


Available in a full range of sizes: Pillow Blocks ® Flange Units 
® Take-up Units ® Hanger Boxes ® Cartridge Units @ Duplex 


Units @ Conveyor Rolls @ Radial-thrust Roller Bearings. 


SHAFER BEARING CORPORATION 


35 East Wacker Drive, Chicago 





IS illustration tells the inside story of Duro-Brace 
Texsteel Sheaves. 
Lightness (in order to reduce bearing pressures to 
a minimum) is highly desirable in a sheave, but none 
of its strength may be sacrificed to this end. 
Allis-Chalmers engineers set about this seemingly 
contradictory problem and solved it by designing an 
interior grid-type of construction, which gives the 
strength and rigidity of cast iron with the lightness of 
pressed steel, and a smartness in appearance that 
adds distinction to any machines equipped with them. 


In this design the outside walls of the sheave are 
also reinforced by convex steel plates, which so 
greatly increase their strength as to eliminate dis- 
tortion even under the severest duty. The result is a 
light, true-running, vibrationless drive always. 

Duro-Brace Texrope Drives are silent, 98.9% effi- 
cient, slipless, shock-absorbing, require nobeltdressing 
or lubrication, and are not affected by dirt or moisture. 

Write us for Bulletin No. 2188, which sets forth the 
advantages that Duro-Brace Texsteel Drives offer you 
in all matters of power transmission. 


Belts by Goodrich 


TEXROPE DIVISION 
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Save fuel 
and power 


KM 


“FEATHERWEIGHT 
bo” MAGNESIA 


“THE TIME-PROVEN INSULATION” 


is immune to the effects of floods, water 


High efficiency heat insulation offers 
leakage and steam. It has even been sub- 


you more than one type of economy. 


K & M “Featherweight” 85% Magnesia 
saves fuel because it enables you to utilize 
a higher percentage of the heat. It saves 
power because it cuts down transmission 
losses. It does this, not only when it is 
new, but continuously, during years of 
service. For it is durable as well as efficient. 


K & M “Featherweight” 85% Magnesia 


merged in sunken ships, salvaged, dried 
out and re-applied with no loss in its 
high insulating value. For temperatures 
up to 600°F., no other material can 
offer more enduring economy. Like all 
products in the K & M line, it has behind 
it more than 65 years’ experience with 
asbestos and magnesia materials. 


Send for information 


[_] Asbestos Insulation in sheets and blocks 
[_] Asbestos Insulating Cements 

[_] Asbestos Packings; rope, cord and sheet 
[_] Asbestos Gaskets, GasketTapes andCloth 
[_] Friction Materials 


[_] “Featherweight” 85% Magnesia Pipe 
Insulation, Blocks and Lagging 

[_] Wool Felt Pipe Insulations 

[| Air Cell Insulations; sections and blocks 

[_] Asbestos Pipe Insulation in sections 


Check the products on which you want full information and mail this coupon today. 








Name of Firm 
11-7 


COMPANY 


AMBLER, PENNA. 
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Addr 


KEASBEY & MATTISON 
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Watches TEMPERATURE 


—a valve is moved effectively to head it off. 
In effect, the pointer “leans” snugly against 
the valve, moving it in such close co-ordination 
with temperature that the operation of the con- 


This unit’s distinctive feature is its ‘“micro- 
responsiveness” to changes in temperature. 
While a departure is stil! so small that the 


resulting motion of the instrument’s pointer is 
invisible to the naked eye, it is “felt”? and— _ trol is directed with the smoothest precision, 


when the instrument operates automatic control for the protection of product quality. 
See Catalog N-33A 


J-N33(17 


LEEDS & NORTHRUP COMPANY, 4909 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


TELEMETERS + AUTOMATIC CONTROLS + HEAT-TREATING FURNACES 
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MEASURING INSTRUMENTS - 
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THE NICHOLSON FILE COMPANY HAS BEEN 









GRANTED PATENTS COVERING THE NEW CON- 


STRUCTION EMPLOYING CONTROLLED SERRATIONS 


ON THE TOOTH POINTS OF FILES - *+ * «+ « 


























EXCLUSIVE TOOTH CONSTRUCTION. 
Only the Nicholson File Company has the 










\ right to use it. ... New Patented Tooth 

THIS PATENT MEAN” Construction ... with all its increased 
efficiency and greater filing results avail- 

able only in NICHOLSON... BLACK 


DIAMOND ...McCAFFREY BRANDS. 


Files whose tooth construction is entirely 
new and different... the difference is not 
a claim ... but an established fact... 






proved by the granting of U. S. Patents. 















SEE FOR YOURSELF THE DIFFERENCE BETWEEN 


Construction of Old Style Files and 
. Construction Covered by New Patent 










iS (Right) Close-up of old style file 
tooth construction. Notice that 
the top edges of the tooth points 
are unbroken. 


MADE IN THESE BRANDS 


NICHOLSON 33" 
BLACK <> DIAMOND 


McCAFFREY ©) 
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Means far more efficient FILING RESULTS ... MORE 


STOCK REMOVED ...LONGER FILE LIFE... GREATER 





® 


PATENTED FILE TOOTH CONSTRUCTION MEAN 


Up to three times as many cut- Reserve cutting edges that q 
ting edges per square inch. to work as old ones wear dow, 


Ability to complete thirty units Economy: tests show ol]; 
of work while other files com- style files cost up to 46%, mor 
plete twenty. to use. 


Typical Nicholson uniformity 
in every detail of construction. 


AVAILABLE for INDUSTRIAL USE in NICHOLSON, BLACK DIAMOND and McCAFFREY BRANDS ON 
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SQUARE HALF ROUND ROUND HAND 
5S TYPES MOST WIDELY DEMANDED FOR INDUSTRIAL USE 


These five types of files, available in Nicholson, Black Diamond 
and McCaffrey Brands, in the new Patented Tooth Construction, 
are in constant demand by industrial filers . .. they do indispens- 
able work in your plant. They are part of a great line of files, 
whose patented tooth construction will bring increased filing 
efficiency to your plant. 


Your mill supply dealer or hardware wholesaler can meet your 
needs. Nicholson File Company, Providence, R. I., U. S. A. 


A FILE FOR EVERY PURPOSE 





HALF the weight... in 
HALF the space... with 


OF THOR’S GREAT liane 
Its size 
NEW % ELECTRIC DRILL 








mor, 





IT’S READY NOW! The new Thor U44 half- LOOK AT THE DIFFERENCE between an ANYONE CAN SEE that the lightness 

inch capacity electric drill. It will bring new ordinary half-inch drill and the Thor U44. of the new Thor U44 — less than HALF 

methods and lower costs to both mainten- The U44 is only HALF the size of the old- the weight of old-style half-inch drills 

ance and production drilling. pi ne hag . . - has TWICE the ease of — brings greater accuracy and conven- 
andling. ience. 

















TRY IT IN CLOSE QUARTERS ... you can FULL-JEWELED LIKE A WATCH... Every 
get in with the new Thor U44 to places no moving part of each Thor U44 revolves on 
other half-inch drill can go. It saves hours of one of these mirror-finish ball-bearings. 
“take-apart’ ... speeds production. Smooth operation and long life are assured. 


Another First for Thor! 


@ 22 years ago Thor introduced the U14-A, quarter- 
inch capacity, electric drill . . . the smallest, lightest 
drill ever built. Users found it had wider application, 
greater accuracy and perfect ease of handling. 





INDEPENDENT PNEUMATIC TOOL CO. 
600 W. Jackson Bivd., Chicago, Ill. 


Please send me details cf the new Thor 
U44 half-inch electric drill. 














They bought by the thousands. —— 
Now the ‘Work-Mate’ to the U14-A is here! The Thor FIRM 
nil U44 %" capacity drill... the greatest drill ever built. _— 
INDEPENDENT PNEUMATIC TOOL CO. CITY STATE 





= 
i—] 
me 
< 
= 
[== 
i] 
—— 
4 
a 
_— 
——s 
ced 
a. 
= 
i— ] 
_—} 
a 
= 
i— ] 
<4 
— 
ov 


Ce et sa mt ee ne ne me an te ne ee Oe Se ee me eee tem 


600 W. JACKSON BOULEVARD, CHICAGO, ILLINOIS 


NEW YORK - DETROIT - ST. LOUIS - LOS ANGELES 
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Pottery Manufacturer . . . Em- 
ploys modern methods and uses 
up-to-the-minute equipment ... 
The plant is entirely Dodge- 
equipped and contains installa- 
tions that are uniquely adapted 
to accomplish the purpose ... 
Much of Dodge equipment from 
bearings to Oneida Steel! Pulleys 
are in constant service. 


Chemical Company ... Dodge- 
Timken Bearings in this plant are 
operating under conditions that 
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Dodge Type ‘‘C’’ Bearings are Wide Open 
to Power but Closed to Dust... Dirt...Grit 


Helping to make wall board from sugar cane is just one of the jobs 

















Dodge-Timken Bearings do well. Because of their exceptional rugged- a make this installation outstanding 
ness, they have become popular wherever the going is tough. The among anti-friction bearing ap- 
picture shows better than words can tell that these bearings can plications... Dodge-Timken Spe- 
really “take it." | cial Duty Flanged Bearings on 


auxiliary vertical pumps handle 


Throughout this plant are Dodge-Timken Clamp Sleeve Type "C" S cdlshutic actl . .. On the bear 
Pillow Blocks on pumps handling “bagasse” and many other applica- BS ings formerly used, gas fumes 
tions. The service is severe —heavy belt pull—shock loads—dirt and _ 
water —all factors that cause heavy maintenance expense and shorten 
bearing life. Dodge-Timken Bearings are designed and built for 
severe service — triple indestructible steel seals effectively exclude 
dirt and water — they are wide open to power but closed to dust 
— dirt — grit. Thousands of industrial plants have profited by their 
ruggedness and trouble-free performance. 


As a part of its complete line of power transmission equipment, and economy in fuel handling and c 
Dodge includes over 1800 types and sizes of bearings, all completely ) storage ... Dodge transmission 4 
assembled, factory-adjusted, prelubricated units ready for installation. |) equipment is a prominent part of 


DODGE MANUFACTURING CORPORATION, Mishawaka, Ind., U.S. A. this installation. 





quickly ate away the seals and 
corroded the bearings making it 
necessary to replace them. 


Lumber Mill . . . This company 
erected a new fuel storage house 
which emphasizes both safety 
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Let us send youa 
copy of Dodge Rolling 
Bearings Catalog. 


Write for if now. 


There Is Added Value 


in the Name Dodge! 
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3-M_ CEMENTS 
(Custom Made For Industrial Use) _ 


For sound damping 
metal panels. 

















For attaching felt 
pads to metal. 
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Odorless sacler for 


seams. 























A. "Spray on" sound 
‘ deadener. 
B. Attaching felt to 


Sound Dempleg= S§ need Up Production 


ae For sound damping and 
attaching cloth to grill. 











metal. R y Mi . - ° 
Costs 











3-M Cements are custom made to solve 
individual production problems. 


Exhaustive tests, made |under the exacting 

requirements of Automobile, Refrigerator 

and Radio production lines, have proved 

. — & MFG. CO. Dept. 3MC — — the economy of application and 

oi as iaainaaes adaptability of 3-M Cements result in lower 
Gentlemen: . A 
production costs per unit. 


a aD Tins SE Cees, That is why hundreds of manufacturers today 
have adopted 3-M Cements for cementing, 
Rei deadening or sealing as standard in their 
plants. - 





Please have your salesman see Mr 








rn 3-M Cements are easily applied with brush, 
City scraper, spray OF pressure gun. 


Day We have helped others solve their produc- 
tion problems—why not let us help you? 


MINNESOTA MINING & MFG. CO. 


meee NT PAUL mImAMNESOTA 
This Trade-mark Your > Guarantee of Quality 
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““Next Time, Install 


Morse Roller Chains. 


They’re Better!// 


ETTER drives with longer life and 
fewer breakdowns when Morse 
Roller Chain is doing the driving job. 
Engineered into this better roller 
chain is greater stamina, greater 
wearing quality, smoother operation. 


Unique design of Morse Roller Chain 
reduces wear to a minimum—spreads 
what little wear there is in years of 
operation evenly through every link. 
Thus are eliminated the shocks and 
jerkscaused by joints worn unevenly. 


SILENT CHAINS 





MORSE CHAIN 


COMPANY 


Special steels are used throughout. 
In the segmental pins and bushings, 
in the rollers, in the link plates. 
Morse Roller Chain is interchange- 
able with the conventional type, runs 
onsame sprockets and costs no more. 


When you see and examine Morse 
Roller Chain, you'll recognize the 
worth of its unique features. The 
Morse man in your territory, or 
Morse, Ithaca, will furnish you all 
information you wish. 


ROLLER CHAINS 


ITHACA 


DIVISION 


TAKES IN AND HOLDS 
70% MORE OIL 


Oil reservoirs imside 
every rollerofevery 
MORSE Roller 
Chain furnish 
positive lubri- 
cation where 

it is needed. 

A valuable 

feature no 

other roller 

chain has! 





FLEXIBLE COUPLINGS 


MORSE positive DRIVES | 


BORG-WARNER 
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DO YOUR PRODUCTS “MATCH UP” 


Wy 


7S and Night? 


Morning, 














Inspecting decorative tile under General Electric “Skylights.” 


“24-Hour Skylights” Assure Uniform Seeing 


For noonday lighting standards from morning till night, 
quality-minded manufacturers welcome the “synthetic 
daylight” of General Electric Combination (mercury 
vapor and incandescent) Skylights. Their soft, diffused 
light output comes close to the color-balance of true 
daylight, but is free from the wide fluctuations in day- 
light intensity. Inspectors see the work with the same 
detail-revealing clarity every hour of the day—every 
day of the week. They need not trust their judgment to 
allow for varying light on products that must “match 
up” exactly with established standards. 

For production operations, too, this same cool, color- 
corrected light provides restful seeing that eliminates 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


a4 


the nervous tension associated with eye-fatigue. In 
areas adjacent to actual daylight, it blends in without 
annoying contrast .. . there is no noticeable change in 
light quality as the lamps are turned on. 

To obtain the complete story on the practical effi- 
ciency of these “24- 
Hour Skylights,” 
write for Bulletin 
521. General Electric 
Vapor Lamp Com- 











pany, 815 Adams 
Street, Hoboken, New In the General Electric Com- 
Jersey. bination Lamp, the excess 


yellow-red common to incan- 
descent light sources is addi- 
tively balanced by blue-green 
from “large-area” mercury 
vapor tubes. Standard models 
are available with or without 
diffusers. 
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THIS TOOL— 

THE ACME STEELSTRAPPER— 
SAVES THOUSANDS OF DOLLARS 
EVERY YE AR Hundreds of manufacturers make 


substantial savings by using Acme 
Steelstrap and the Acme Steelstrapper 
(the only equipment which com- 
bines stretching, sealing and cutting 
Operations with an automatic seal 
feed.) Lost motion is eliminated. Its 
automatic features save time and 
money. 


Whether you ship boxes, cartons, 
crates or bundles, the Acme Steel- 
strapper or one of the other Acme 
tools can probably make important 
savings for YOU. Mail the coupon 
for complete information. There is 
no obligation. 


THE ONLY TOOL WITH AN 
AUTOMATIC SEAL FEED 






“One stroke of this 
handle tensions the 
Steelstrapandauto- 
matically feeds a 
seal into the sealer 
jaws.” 

























~ 


idea Rinses ONIN 











“One stroke of 
this handle seals | | 
thejointandauto- | 
matically cuts the 
strap from the 
coil.” 






















“This magazine holds 
100 seals—saves the 
time required to feed 
100 seals by hand.” 



















“This trade- 
mark is a sign 
of maximum 
Steelstrap joint 
strength and 
economy.” 







“Mail this coupon 
for‘ My Second Strap- 
nae M a and 

ime-Saving Shippin, 
Methods.”’ sities 







Look for 
the ACME 


: me oresesest 


























"ACME STEEL COMPANY 
g 2831 Archer Avenue, 
ACME STEEL COMPANY 4 Chicago, Illinois 
a Gentlemen: 
General Offices: 2831 Archer Avenue § (Send me the details about the automatic Steelstrapper. 
Chicago, Illinois : O Mail a copy of the booklet ‘‘My Second Strap-Book.” 
e : Name Sones pe as : a 
Branches and Sales Offices in Principal Cities : Address ___ — 
- Cy... = State 
a 
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The superintendent can get accurate records on the 
performance and production of all his equipment... 
records that help him control costs. And he can get 
them in any terms he wants—revolutions, operations, 
pieces, strokes, speeds, volumes, lengths, trips, hand- 
movements, electric impulses, light-flashes or shadows. 


The office manager, too, can keep a closer check on 
clerical work with Veeder-Root Counters that keep ac- 
curate records on typewriters, duplicating, tabulating, 


BASH 172 


Controls High Speed 
Runs. This Predetermining Counter prevents 
over-runs and shortages on winders, fast auto- 
matics, etc., running up to 2500 r.p.m. Shuts 
down machine exactly when desired. Counts 
in any unit. Turn of knob resets to zero. 





BOTH CAN USE Needsn—ROOT COUNTING DEVICES 





check-writing and mailing machines...records that 
help increase office efficiency and curb costs. 


In fact, almost any operation or process in plant or 
office can be recorded with Veeder-Root Counters ... 
manually, mechanically, or electrically operated. And 
these records are honest... for the counters are per- 
manently accurate ...tamper-proof...may even be 
fitted with locks. You may find new cost-control op- 
portunities in the NEW 65-PAGE CATALOG—WRITE FOR IT TODAY. 







| 
qc a For Coil Winding and High Speed Work. 
This High Speed Resetting Counter op- 
erates at 8,000 counts per minute in direct- 
drive type ... 2,000 counts per minute in 
revolution ‘type. Subtracts in opposite 
direction. Turn of knob resets to zero. 





For Office and Light Production Machines. 
Small Reset Counters count strokes or rev- 
olutions. May be furnished with totalizers. 





Ipadlr Woot 


INCORPORATED, HARTFORD, CONNECTICUT 






OFFICES IN BOSTON 


CHICAGO CINCINNATI CLEVELAND DETROIT LOS ANGELES NEW YORK 
PITTSBURGH ST. LOUIS SAN FRANCISCO MONTREAL, CANADA BUENOS AIRES MEXICO CITY LONDON PARIS TOKIO SHANGHAI MELBOURNE 


GREENVILLE, S. C. 


PHILADELPHIA 
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Since November 1932, this 

synchronous motor has saved | 
$16,000 for the Los Angeles | 
County Sanitation District 





N July, 1931, the Los Angeles County 
Sanitation District, Los Angeles, Calif., 
in order to improve a_ low-power-factor 

condition, changed over to a synchronous 

motor at a net cost of $2,792. Between February, 
1932, and November, 1932, the entire invest- 
ment was returned in the form of power-factor 
rebates. Since November, 1932, continued savings 


in this form have amounted to $16,000. 


Another type of power-factor-improvement appa- 
ratus which has brought savings to hundreds of 
plants is the G-E Pyranol capacitor. For example, 
a capacitor installed in the plant of the United 
Steel and Wire Company, Battle Creek, Mich., 
at a total cost of $931, brought savings in reduced 


power costs of $1,073 the first year. 


F tiling No. 570¢ 


GENERAL 4 ELECTRIC 





Pi Cc P 
"pis pyranol € hs Jnite 
T . nt of e 


" mailthe coupon 






















ap 


la Batt 
wn the p 7 anys ; 
and Wire oe tha pays 
M10)+3 
each year 


If you have a power-factor problem in your plant, 
you may be able to make substantial savings by 
installing G-E power-factor-improvement equip- 
ment—synchronous motors, synchronous conden- 
sers, or capacitors. A G-E engineer will be glad 
to look over your plant, and if savings are possi- 
ble, help you to select the proper equipment. 






General Electric, Dept. 6D-201 
Schenectady, N. Y. 


Call the nearest 
G-E office, or 


Please send me your new 24-page bulletin 
on “‘Pyranol Capacitors for Low-voltage 
Industrial Applications’ (GEA-2742). 


to General Elec- 


tric Company, 







Schenectady, 
New York. 













CN eon.) | - cen nem 
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RELAYS THAT 
IN 
MODERN CONTROL CIRCUITS 


<US.PAT. | 

2,094,365 ~- 

‘2Q14387 . 
© °2,062:918 


No matter how limited the energy avail- 
able—down to a bare 2 microamperes— 
WESTON Sensitrol Relays, with indicating 
scales, can put it to work as a means of 
positive control. Similarly, if operating 
speed, high output or some other critical 
element is the limiting factor, there are 
other WESTON Relays which meet each 
requirement “‘on the nose.”’ 

Today, as engineers and industrial ex- 
ecutives make plans for safer, surer and 
more flexible means of electrified control, 
they design their circuits around the posi- 
tive, unfailing contacts of WESTON Relays. 
One or more of these units is almost cer- 
tain to meet your own specific needs. Why 
not write for a copy of ““WESTON Relays”’ 
—a 12-page bulletin giving full specifica- 
tions? Weston Electrical Instrument Corp., 
628 Frelinghuysen Ave., Newark, N. J. 


Sensitive Relays (Model 30) 
Permanent magnet, movable 
coil operation . . . for circuits 
up to 200 milliamperes, 6 volts, 
DC...intypes for “high-low” 
voltage (or current) control, 
and for regulation of voltage 
(or current) within 1%. Also 
“‘microampere”’ type, operat- 
ing from high-side to low- 
side at a minimum differential 
of 15 microamperes. 


Sensitive Relays (Model 534) 


Compact, permanent magnet, 
movable coil operation . . . for 
circuits up to 200 milliam- 
peres, 6 volts, DC ; . . for 
surface or flush mounting in 
current relay, voltage relay or 
“‘microampere”’ types. 


FACTORY MANAGEMENT and MAINTENANCE 


Time Delay Relays (Model 613) 
Compensated bi-metal opera- 
tion ... single or double cir- © 
cuit ... provides time delay of 
15 sec. to 1 minute between 
initial impulse and operation 
... handles up to 25 watts at 
110-volts output. 


Sensitive Indicating Relays (Model 730) 
Designed specifically for alarm 
circuit use where current is 
normally ‘held at 2 milliam- 
peres...standard model serves 
as indicator over 0-4 milliam- 
pere range, with contacts at 1 - 
and 3 milliamperes . . . com- 
pact and inexpensive. 


Electro-magnetic type with 
one to four mercury switch 
contacts .. . designed particu- 
larly for use with sensitive 
relays to supply output energy 
up to 1000 watts . . . operate 
on 6 volts DC, or from trans- 
former rectifier unit. 
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The Super-Diamond Pattern of ‘‘A.W.”’ Rolled Steel F.oor Plate, illustrated, gives a completely safe tread from any angle, under any condition. Serves pedestrian and vehicular traffic with equal efficiency. 


Traffic aisle, stair tread, runway, catwalk —for every vulnerable floor area, for every safety 
requirement, “A. W.” Engineers have developed exactly the right type and weight of “A. W.” Rolled 
Steel Floor Plate. Slip-proof. Heat-proof. Crack-proof. Easy to clean and quick to drain. Low first cost. 
No maintenance cost... .““A. W.” Floor Plate can be cut to any shape and installed almost over-night without 


disturbing production. Booklet showing five patterns and giving complete engineering data sent on request. 


ALAN WOOD STEEL COMPANY 


_ MAIN OFFICE AND MILLS, CONSHOHOCKEN, PENNSYLVANIA::SINCE 1826: : DISTRICT OFFICES AND REPRESENTATIVES—Philadelphia, NewYork, Boston, Detroit, Los Angeles, poe 
San Francisco, Houston, Buffalo, Pittsburgh, Cleveland, Chicago, Cincinnati, New Orleans, St. Paul, St. Louis, Montreal. pPRopucts INCLUDE —*A.W. Rolled Steel Floor Plates : :““Swede 
Pig Iron: : Billets —Blooms and Slabs: :Sheared Steel Plates:: Hot Rolled and Hot Rolled Annealed Sheets and Strip :: Steel Products also furnished in Copper and Alloy analyses. 








SAVE MONEY : 
LOOkY i 4A ALT LA 


WITH THIS “CUSTOM-BUILT” PIPE 








Schematic drawing showing how Armco 
Spiral Welded Pipe is made from long 


coiled strips of metal. 


Whenever you need pipe to carry water, oil, gas or low pressure steam, 
consider the economy of Armco “Spiral Welded.” 

Free of excess weight, this improved butt-welded pipe is easy to 
handle and install in lengths up to 40 feet. Yet it is amply strong, 
ductile and smooth inside for high flow capacity. Diameters range 
from 6 to 36 inches; wall thicknesses from 7%, to 14-inch. And you 
can specify either durable Armco Ingot Iron or steel, with optional 
coatings, including the popular galvanized after fabrication. 
fou’ll find complete, useful information about Armco Spiral 
Welded Pipe in our latest 42-page bulletin #337. Shall we send you 

a free copy? The American Rolling Mill Co., Pipe 


Sales Division, 871 Curtis St., Middletown, Ohio. 


ELECTRODE 


Special fitt; 
Sati n F 
'sfactorily . like this Ca b 
Sp; €conom; € fab; 
Piral Welded pally of 4 th 
e, ‘ co 


ARMCO SPIRAL WELDED PIPE 
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Did You Know? 


MARCH, 1938 


FACTORY has published more 
information interpreting the im- 
portance of industry to America’s 
prosperity than any other mag- 
azine, business or general. 


Here are some recent comments: 


January 1938 HARPERS—"Business Finds Its Voice''—''Many news- 
papers and magazines sympathetic to business have brought out 
special issues . . . perhaps the most interesting of such special edi- 
tions is an issue of the McGraw-Hill magazine, FACTORY MAN- 
AGEMENT AND MAINTENANCE, which came out in August, 1936, 
and which was subtitled, "What Industry Means to America’. . . 
more important, however, was the fact that the statistics and argu- 
ments embodied in the magazine were brought to the attention of 
large numbers of business men; drawn either from FACTORY or the 
original sources, they appeared thereafter in pamphlets, advertise- 
ments, films, radio broadcasts, and editorials in newspapers and 
magazines’. 

February 1938 INDUSTRIAL MARKETING—'"Milestones In Publish- 
ing'—FACTORY did another of its interesting jobs of factual pres- 
entation in January (1938) with a special section on ‘What Industry 


Is Doing For America’. 


FACTORY has published a total of 75 
colored charts with explanatory text 
interpreting industry. Every issue of 
FACTORY contains at least four of these 
colored chart presentations of important 
facts about industry! 


MANAGEMENT 
MAINTENANCE 


$1 
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hei MAWN speaks for industry everywhere 
... reflects the wisdom of modern manage- 
ment in providing adequate, sanitary washroom 
facilities for workers. 


There is, perhaps, greater need to begin the 
safety campaign in the washroom than at any 
other point in your plant. For here, the health 
and comfort of employees . . . the general morale 
of your organization will be vitally affected. 

Frequently, washroom costs are budgeted as 
“fixed maintenance’. . . rather than investments 
in health, sanitation and human relations. But 
when you consider the low cost per user of Scot- 


Thirsty Fibre 
Really DRIES 


Tissue Towel service and the high return it brings 
in employee good will, “short cuts” that may 
seem to offer economies are often more expensive 
in the end! 

Take advantage of Scott’s Washroom Advisory 
Service. Let a Scott representative make a survey 
of your present towel service and compare it with 
Scot Tissue Towel service. The figures will answer: 
whether Scot Tissue Towels will save you money! 
Scott Paper Company, Chester, Pennsylvania. 

e e e 


SCOTTISSUE, the same toilet paper that is preferred by 
more people than any other, is now available to large 
industrial users in Service-Roll form at surprisingly low cost. 


ScotTissue Towels 


BY THE MAKERS OF SCOTTISSUE, WALDORF AND SCOTTOWELS FOR HOMES 
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“New Departure Engineering 
Makes Sense” — Say Engineers 


. . . and practical common sense, too—because 


—? 


New Departure application engineering does not stop 


with selection of bearing type, size, details of mounting 












and lubrication, but considers the design from your 
standpoint; the feasibility and economy of production 
for you——and just as carefully as if it were for 
New Departure’s own manufacture and use. Let our 
engineers assist you in your bearing work. There is 
no obligation. Ask for Booklet 112, “Ideas by New 


Departure Engineers.” 


NEW DEPARTURE Ball Bearings 


New Departure - Dtviston General Motors Corporation - Bristol, Connecticut 
NOTHING ) Oe On i) LIKE A BALL 
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L. C. MORROW, EDITOR 


Theyre Wrong, Theyre Right 
—the Board, the Law 


—— the National Labor Relations Act 
be amended? Should the National Labor Relations 
Board be investigated? These two questions are 
closely related. An attempt to answer either almost 
always involves a discussion of both. 

The editors asked Senator Burke of Nebraska 
to tell Factory’s readers why the Labor Board 
should be investigated. The Senator’s statement 
begins on the following page. It does what we 
asked, but it also discusses the Labor Law itself. 

We asked Senator Wagner of New York to tell 
why the Labor Board should not be investigated. 
And Senator Wagner, also, discusses both Board 
and Law. His statement begins on the second 
page following. 

These two men are splendidly qualified to dis- 
cuss the pros and cons of Labor Law and Labor 
Board. Senator Wagner sponsored the Law. 
Senator Burke wants the Board investigated and 
the Law amended. So Factory stages the debate, 
if debate it can be called, neither senator having 
seen the other’s manuscript. 

Debate or not, the opposing statements consti- 
tute a discussion very much in order. This is true 
even though the investigation requested by Senator 
Burke has been decided against. Doubt has been 
cast on a prime favorite of the Administration— 
and cast by a Democratic senator at that. The 
Labor Law and the Labor Board are therefore in 
the public eye. 

More will be heard on the question. Senator 
Burke promises to make an investigation of his 
own to obtain information to convince the Senate 
that a study of the Labor Board is necessary. 


Amendments will be proposed, probably at the 
present session of Congress, on the initiation of 
legislators. The “little business men,” on record 
as dissatisfied with the Law, presumably will push 
for amendment. 

Further discussion of both Law and Board is 
guaranteed by the fact that Senator Wagner has 
introduced a bill requiring collective bargaining 
to be guaranteed in the fulfillment of any con- 
tract for the manufacturing, processing, construc- 
tion, or furnishing of materials, supplies, equip- 
ment, or articles entered into by any agency of 
the federal government, or by any person or cor- 
poration receiving federal funds in the form of 
loans or grants. Cancellation of the contract is 
provided as a penalty for failure to comply with 
any order of the National Labor Relations Board 
or for engaging in unfair labor practices as defined 
in the Wagner Act. 


\ = CAN BE little doubt that we shall continue 
to have a labor law. Just what labor law will 
depend, in the long run, upon the service to in- 
dustry that will be rendered by that law and its 
administration. If the service rendered by the 
present Act, and the present administration, is 
not as good as it should be, or is actually a dis- 
service, as many people think, the sooner we know 
it, and the sooner we make correction, the better. 

That the question is being aired, then, is all to 
the good—to the good of management, labor, and 
the public. We are happy to provide the forum 
at which two such prominent leaders may present 
what they conceive to be the two sides of the story. 








The Labor Board Is WRONG 





Newsphotos 


to be known about the Labor Law 
and its administration. 

By whom? By the public. 
By employers. By the government. 

Why do I feel this way? Partly 
because of things I know. And partly 
because so many other people tell me 
that is the way they feel. They back 
up their statements, in instance upon 
instance, with case examples of the 
application of our Labor Law in ways 
that seem to them to be miscarriages 
of justice. 

These people are not alone employ- 
ers. Some of them are union leaders. 
Others are just plain employees. 
Others are just plain people, some of 
them women. 

I have stacks of letters. I wish that 
everyone interested could read them all. 
Some say that my conviction is unjusti- 
fied, but they are a very small minority. 
Most of them agree with me, either 
calmly or violently, but agree they do. 
Witness this typical example: 


i] AM CONVINCED that more needs 


“The Wagner Act itself started this un- 
rest in business, and the Labor Board put 
the finishing touches on it. I can see it just 
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By labor. 


that 


as plain as day—the encroachment of labor 
and labor agitators and their dictatorial de- 
mands and high-handed conduct, backed up 
by the government with no provision in the 
Wagner Act for regulation of the unions, 
has so discouraged and whipped business 
that I fear it will not recover until these 
menaces are removed or regulated.” 


And this one: 


“From what I have learned these many 
months I have come to the conclusion that 
if business is to again return to its normal 
course the Wagner Act must be mutualized, 
making it a two-way street, instead of the 
one-way it now is, and that the NLRB 
must be abolished and a new cooperative 
labor-employer board created in its place. 
This is vitally necessary if America is to 
continue as free America.” 


These two quotations are statements 
of opinion. But here is one that offers 
no opinion, limits itself to a brief his- 
torical statement: 


“He was proprietor, sales manager, buyer, 
window dresser. 

“His wife was his assistant. 

“With a capital of $60,000 (fixtures and 
stock) his gross sales reached $240,000. His 
annual earning, $9,600. 

“Twenty-two employees appealed to the 
NLRB for increase in wages. The Board 


EDWARD R. BURKE 
U. S. Senator from Nebraska 


“For 30 months the Act has been in 
force ... What are the results? The 
record of strife and the chorus of 
protests from all sides indicate 
either that the Law is faulty or 
its administration has been 
defective, or that there has been 


a combination of these defects” 


allowed $6,000 increase. Thus the owner 
received $3,600, paying 6 per cent on his 
investment, and nothing for his own work 
and that of his wife. 
“Result: The store has ‘folded up.’ 
“Twenty-two more candidates on relief. 
“Full data substantiating the above are 
at your service.” 


When you pile up enough statements 
like the foregoing and when you add 
to them the strike statistics of the na- 
tion, you are convinced that things are 
“soing on” under the Labor Law, and 
that maybe the Law should be amended. 

It was in that frame of mind that 
I proposed an investigation of the ad- 
ministration of the National Labor 
Relations Act by the National Labor 
Relations Board. I felt that in order 
to know whether the Act should be 
amended, and if so how, it was advis- 
able first to find out what has been 
going on under the Law. 


Why the Labor Act? 


€ongress enacted the Law in order to 
carry out the declared will of Congress 
“to diminish the causes of labor dis- 
putes.” It was declared to be the 
policy of Congress to reduce labor 
strife by restating and protecting the 
right of workers to associate freely, 
to organize among themselves, and to 
designate representatives of their own 
choosing for the purpose of negotiating 
terms and conditions of employment. 

For 30 months the Act has been in 
force. Throughout this period the 
Labor Board, set up by the Act, has 
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The Labor Board Is RIGHT 


ROBERT F. WAGNER 
U. S. Senator from New York 


“The National Labor Relations Act 
was passed by Congress in the spirit 
of tolerance, open-mindedness, and 
That is the spirit in 


fair play. 


which it is being administered. 


that is the spirit in which 


bringing to America an increasing 


measure of lasting industrial peace 


YE National Labor Relations Act 
“[ pewees on the principle, long es- 

tablished in our industrial history 
and now approved by the Supreme Court, 
that industrial strife is generally unnec- 
essary when the freely chosen repre- 
sentatives of employers and employees 
meet around the conference table. 

As I have frequently said, this law 
does not deprive management of any 
power or privilege that any fair-minded 
employer would ever want to exercise. 
At the same time, simply by codifying 
those fundamental industrial liberties 
which we associate with the rights of 
free men, the Labor Law establishes 
essential conditions to industrial peace 
in a democratic society. 


Not Unfair 


Because the Act imposes obligations 
on employers only, it is not to be con- 
demned as unfair or “one-sided.” Vir- 
tually every piece of legislation is ad- 
dressed to some particular group. Nor 
is the National Labor Relations Act to 
be regarded as the only law governing 
the behavior of the employers, unions, 
or workers. The essential issue is 
whether this Act, viewed together with 
the sum total of social controls, creates 
an unbalanced equation in the relation- 
ship of employer and employee. 

The fact is that the Act does not give 
employees any rights that management 
has not long enjoyed. Certainly man- 
agement has the right to bargain col- 
lectively through the corporate form and 
through nation-wide trade associations, 
to apply majority rule in all its affairs, 
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and to select its spokesman for collec- 
tive bargaining without interference by 
employees. If these suggestions seem 
hollow, it is because these rights have 
been so long exercised by management 
that they are taken for granted. 

What the Act does in this respect is 
to remedy a pre-existing inequality of 
position. The Supreme Court has said: 


“Employees have as clear a right to or- 
ganize and select their representatives for 
lawful purposes as the (employer) has to 
organize its business and select its own 
officers and agents... Long ago we stated 
the reason for labor organizations. We 
said that they were organized out of the 
necessities of the situation; that a single 
employee was helpless in dealing with an 
employer . . . that union was essential to 
give laborers opportunity to deal on an 
equality with their employer .. . 

“Hence the prohibition by Congress of 
interference with the selection of repre- 
sentatives for the purpose of negotiation and 
conference between employers and em- 
ployees, instead of being an invasion of the 
constitutional right of either, was based on 
the recognition of the rights of both.” 


Nor can the Law be regarded as “one- 
sided” from the standpoint of the legal 
remedies it provides. Labor’s only 
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remedy under the Law is to receive in- 
junctive relief in the federal courts 
against violations of the right to organ- 
ize and bargain collectively, whenever 
that violation directly affects interstate 
commerce. For more than 30 years, under 
the anti-trust laws, these same federal 
courts have been enjoining strikes and 
strike practices which obstructed inter- 
state commerce. 

Apart from this, the Law weakens 
none of the employers’ protections 
against illegal actions of workers or 
labor unions. Existing law, both state 
and federal, civil and criminal, in re- 
gard to picketing, intimidation, fraud, 
or violence by either side in labor dis- 
putes, continues in effect. 

Racketeering under the guise of labor 
activity is subject to the criminal laws 
of the states, and may be reached by the 
Federal Government under the anti- 
trust laws and a drastic criminal statute 
passed in 1934, where interstate com- 
merce is involved. Contrary to the gen- 
eral impression, labor unions are suable 
in the federal courts (since 1922) and 
in the courts of many States. 

In view of the rights and remedies 

(Continued on page 59) 
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been at work. What are the results? 
The record of strife and the chorus of 
protests from all sides indicate that the 
Law is faulty or that its administration 
has been defective, or that there has 
been a combination of these defects. 

When an Act of Congress is placed 
upon the statute books for the noble 
purpose of diminishing the causes of 
labor’ disputes, and when 30 months 
of operatign under such a statute re- 
sults only in a vast increase of labor 
troubles, it is time for Congress to 
consider whether the statute is a good 
one and whether the administrative 
agency is attempting to carry out the 
will of Congress. That is why I sub- 
mitted Senate Resolution 207 propos- 
ing the consideration of these five 
specific charges: 


1. That the National Labor Relations 
Board, in administering the Labor Re- 
lations Act, has favored one type of 
union organization as opposed to all 
other groups. 


2. That it has intimidated local pub- 
lic officials, witnesses, employers, and 
workers. 


3. That it has ordered the cancella- 
tion of valid contracts between em- 
ployers and workers in defiance of the 
decrees of federal courts. 


4, That it has violated the right of 
freedom of speech and of the press. 


5. That its conduct has been such as 
to engender disrespect for law and 
order, increase dissension in industrial 
relations, and defeat the purposes of 
the National Labor Relations Act. 


The CIO, which represents the type 
of unionization that the Labor Board 
is said to favor, has gained in the past 
two years, while the Board has been 
in existence, more than 2,500,000 mem- 
bers. It has more than tripled its 
membership according to its own state- 
ments. At the same time, the AFL 
has had a nominal and healthy growth 
of somewhat less than 1,000.000 new 
members, according to the statements 
of AFL officers during their convention 
in Denver. 

This is far from conclusive but it is 
sufficiently startling to merit examina- 
tion. We may never know how many 
of this extraordinarily large number of 
new members in CIO Unions have 
come in because the Labor Board has 
encouraged membership in that organi- 
zation. We do know, however, that 
the Board has missed no opportunity 
to break down the so-called company 
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unions in the interest of rival CIO 
organizations. 

In the matter of the issuance of sub- 
poenas, rank discrimination has been 
disclosed. The Labor Board §attor- 
neys have in their possession blank 
subpoenas, signed by members of the 
Board, and these attorneys issue both 
personal subpoenas and _ subpoenas 
duces tecum on their own authority, 
and on a moment’s notice, although the 
rules of the Labor Board clearly state 
that subpoenas can be issued only upon 
the basis of a written petition filed 
with the trial examiner. 


Rank Discrimination 


This rule, although disregarded by 
the attorneys for the Labor Board, has 
been vigorously invoked against em- 
ployers. The attorneys for employers, 
in order to obtain the issuance of a 
subpoena, must file an elaborate peti- 
tion with the trial examiner, which he, 
in turn, forwards to the Washington 
oficials of the Labor Board. This 
petition must set forth in detail what 
the respondent expects to prove and 
why it is relevant. 

The effect of this is that the Labor 
Board, sitting in Washington, without 
the benefit of a true understanding of 
the proceedings in a given case, as- 
sumes the right to decide whether or 
not the evidence requested by the com- 
pany is relevant. 

In the administration of the Labor 
Law the rules of evidence as they ap- 
ply in the courts need not be followed. 
According to the Law, “the findings of 
the Board, as to the facts, if supported 
by evidence, shall be conclusive.” 

If it be said in answer to this con- 
tention that if any errors occurred they 
would be cured on review in the courts. 
it must be understood that there is no 
real court review. 

In no case under this Act is the 
court permitted to determine the ques- 
tion whether the prosecutor-judge’s 
findings of fact are supported by the 
weight of the evidence. The Act limits 
the reviewing court’s authority to in- 
quire as to whether the findings are 
supported by evidence. 

This power to find the facts conclu- 


sively is altogether too dangerous a 


Labor Board listens to Senator Burke 
testify. Left to right, Charles W. Fahy, 
general counsel, Edwin S. Smith, Charles 
Wakefield Smith, J. Warren Madden, 
chairman of the Labor Board 
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weapon to place in the hands of a 
prejudiced and biased board. 

Employees and disinterested citizens, 
who observe these proceedings, can 
reach only one conclusion. Even the 
casual observer can readily see that 
the cards are stacked against the inde. 
pendent union, and against all em- 
ployees who for any reason do not 
desire to join the particular organiza- 
tion favored by these examiners. 


The foregoing contentions, and 
others, most of which have widespread 
acceptance, indicate that there has 


been a faulty conception of proper 
administration on the part of the mem- 
bers of the Board, possibly due to 
defects in the Law itself. 

An investigation would determine 
whether or not the contentions are 
justified. whether the following accusa- 
tions will hold water: 


1. That organizers for certain labor 
organizations have been deputized as 
agents of the Board, and supplied with 
credentials which they have used un- 
fairly in the effort to obtain informa- 
tion in order to make out a case. 


2. That agents of the Board attend 
certain types of union meetings and 
solicit the signing of affidavits for the 
purpose of obtaining material to insti- 
tute complaints. 


3. That the Board has appointed ex- 
aminers known to be prejudiced in 


(Concluded on page 60) 
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(Continued from page 57) 
long enjoyed by management, the 
Labor Act should appeal to all fair- 
minded persons as entirely equitable. 
It embodies principles of fair dealing 
between employer and employee which 
are a fundamental part of our national 
heritage. It makes it possible for em- 
ployer and employee to be friends by 
making it possible for them to be equals. 


A Notable Record 


In my judgment, the Board estab- 
lished to administer this fundamental 
law has not subverted its high princi- 
ples. To the contrary. it has made a 
notable and constructive record in the 
face of extraordinary difficulties. 

The Board has served as a_ peaceful 
forum for over 11,000 cases involving 
about 3.000.000 workers. Nine out of 
every ten of the cases handled were dis- 
posed of satisfactorily without even the 
necessity of a formal hearing. 

About one-third of the cases closed 
were withdrawn or dismissed for lack of 
merit or jurisdiction: more than half of 
the remainder were adjusted by agree- 
ments satisfactory to the parties con- 
cerned and conforming with the Law. 
Through the good offices of the Board 
and its agents. about 950 strikes have 
been settled and almost 500 others 


averted in threatening situations. 
Almost every day. in all parts of the 
country, employees are casting secret 
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ballots in democratic elections held 
under the Board’s auspices. About 950 
elections have been conducted thus far. 

As many as 3,500 petitions for such 
elections have been filed with the Board, 
involving a total of 1,200,000 workers. 
In the absence of an impartial forum 
for ascertaining the free choice of em- 
ployee representatives, every question 
concerning such representation breeds 
industrial dissension, inefficiency, and 
incipient strife. 

This record of solid achievement be- 
lies the charges that the Board con- 
demns without trial, deliberately stirs up 
strife, and subjects employers to gratu- 
itous harassment. The further assertion 
that the Board is determined to force 
all employees to unionize, is curious in 
view of its decision, commented upon 
favorably in the February issue of 
Factory, that a “free expression of the 
desires of the majority demands 
that the ballot provide for a space in 
which employees may indicate that they 
do not desire to be represented by either 
of the named organizations.” 

Let me cite one specific illustration 
of the Board’s work. In May of last 
year, a strike occurred in a large steel 
plant in Pennsylvania, involving 27,000 
men and a daily payroll of $100,000. 
Within three days, the strike was set- 
tled through an agreement to abide by 
an election conducted by the Board. The 
men returned to work, and the election 
was immediately held. 





The parties then met around the con- 
ference table and soon reached an 
agreement, under which peaceful rela- 
tions have been maintained to this very 
day. Need I contrast this picture with 
that of the wasteful, bloody conflict in 
some other steel plants last summer? 

The great majority of employers who 
have recognized the principles of the 
Law and have given the Board a fair 
trial are not to be found among the 
unremitting and bitter critics of the 
Act or its administration. There have 
come to my notice a great many siate- 
ments by representatives of manage- 
ment commending the achievements 
under the machinery of the Law. For 
example, the responsible head of one 
of the greatest business enterprises has 
recently written me: 

“I frankly made my first approach to the 
New York Board with considerable doubt 
in my mind, but after several experiences 
in several difficult situations, I have come 
to the conclusion it is doing a very con- 
structive piece of work that should not be 
underestimated, but rather should be given 
an opportunity to increase its scope.” 


Since the Law become a reality with 
the Supreme Court decisions last April, 
the incidence of labor disputes has been 
substantially reduced. But, notwith- 
standing the Board’s constructive efforts, 
official statistics show that as many as 
60 per cent of current industrial dis- 
putes are concerned with the funda- 
mental rights of organization and col- 
lective bargaining. 

This significant fact does more than re- 
affirm the basic principles as to the 
cause of widespread industrial strife, 
which Congress adopted and the Su- 
preme Court approved; it shows a de- 
gree of resistance to the principles of 
the Law which calls for an expansion 
rather than a curtailment of its adminis- 
trative facilities. 


Mistakes? 


It would be extraordinary indeed if 
the Board and its subordinates had made 
no mistakes whatever. This would be 
asking the impossible of any human 
institution, particularly during a hectic, 
formative period. But in this connection 
reference should be had to the statement 
of the Honorable Stanley Reed, who 
was recently elevated to the Supreme 
Court, to the acclaim of men of all 
parties and all shades of opinion. In 
an address made prior to his nomina- 
tion for the Bench, Mr. Reed declared: 


Of Course 


“Criticism of the proceedings and con- 
clusions of the National Labor Relations 
Board has been freely publicized. Legitimate 

(Concluded on page 60) 
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favor of one party. That in certain 
cases where the examiner has not re- 
ported in accordance with the desires 
of the Board, it has withdrawn the case 
from the examiner in order to secure 
the kind of report it set out to secure. 


4. That the Board has appointed ex- 
aminers for individual cases and upon 
a per diem basis, which has resulted in 
long drawn-out hearings and reports 
of the kind that the Board favored. 
Examiners realize that unless reports 
are pleasing to the Board they will 
receive no subsequent appointments. 


5. That the Board has expended gov- 
ernment funds in the payment of wit- 
nesses and counsel on behalf of one 
labor group, requires other labor groups 
and employers to pay excessive expenses 
in defending complaints. 


Senator Wagner: The 


(Concluded from page 59) 


criticism will enable the Labor Board to 
attain better administration, but the public 
should be slow to give credence to any 
charge of unfairness or bias made against 
the Board. 

“Tt was my privilege to argue the indus- 
trial relations cases in the Supreme Court 

. and I should like to bear witness that 
in these difficult situations the record of 
the Board bore unmistakable evidence of 
careful and impartial hearings, with every 
protection to the rights of all contestants.” 


Of considerable interest also is the 
statement made by the attorney for a 
coal operator in Kentucky: 


“T should like to say for myself and for 
the X Company that we have read in 
the newspapers lately that the National 
Labor Relations Board is a one-sided con- 
cern and is all for labor and not for in- 
dustry at all. I should like to say for 
myself and the X Company that so 
far as we have come into contact with the 
representatives of the National Labor Re- 
lations Board in this case we think those 
things are all false . . . that we have been 
treated fairly by the Trial Examiner, and 
that his rulings have been fair at all times, 
and we appreciate them.” 


But, if the Board should err, there 
is no basis whatever in the contention 
that it may exercise unlimited power 
without check or hindrance. Under the 
Law, every cease and desist order and 
every subpoena issued by the Board 
must be approved by the federal courts 
before it can become effective. Upon 
such judicial review by the federal courts, 
the Supreme Court has said: 
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6. That the Board has refused to 
call elections on the petition of an in- 
dependent union in the effort thereby 
to build up other unions of the kind 
the Board favors. 


7. That the Board furnishes as wit- 
nesses employees of its own, to be 
examined before its own employee as 


judge, the examination to be con- 
ducted by its own employee as 
prosecutor. 


8. That in a very large number of 
cases the hearings before the Board 
examiners are conducted in an unfair 
and biased manner, with the very evi- 
dent purpose of trying to get some 
evidence in the record, however flimsy, 
in order to support a_ predetermined 
conclusion. 


Congress intended that those who 
work should be absolutely free to name 
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“All questions of the jurisdiction of the 
Board and the regularity of its proceed- 
ings, all questions of constitutional right 
or statutory authority, are open to examina- 
tion by the courts. We construe the pro- 
cedure provisions as affording adequate op- 
portunity to secure judicial protection against 
arbitrary action in accordance with the well- 
settled rules applicable to administrative 
agencies set up by Congress to aid in the 
enforcement of valid legislation.” 


Moreover, the Statute does not make 
the Board the final judge of the facts. 
As the Supreme Court has said: 


“The Board must receive evidence and 
make findings. The findings as to the facts 
are to be conclusive, but only if supported 
by evidence.” 


Fact findings without substantial sup- 
port in the record cannot sustain an 
order of the Board. 

In this regard, the Statute follows a 
long line of precedents established in 
connection with the Federal Trade Com- 
mission Act, the Interstate Commerce 
Act, and many others. 

Our entire system of administrative 
law, built up over a period of 50 years, 
rests upon the benefits of a prompt, 
centralized, and inexpensive method for 
dealing with the specialized aspects of 
a specialized type of controversy, through 
an administrative tribunal especially as- 
signed to that task in the first instance, 
but subject to judicial check against 
arbitrary or capricious action. The La- 
bor Act makes no departure from this 
time-honored procedure. 

The courts do not act on innuendo, 
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representatives of their own choosing 
to negotiate for them with their em- 
ployers. Congress intended that em. 
ployers, in turn, should be obliged to 
recognize and deal with such repre. 
sentatives when and if named. It was 
the fond belief of Congress that these 
provisions would mark out the path to 
industrial peace. 

What has been the result? The 
enforcement of this Act has been such 
as to lead to war. It has produced 
more strife, more unrest, more uncer- 
tainty, and more misunderstanding in 
the relationship between employee and 
employer than we have ever had be- 
fore. It has shackled men and pre- 
vented them from expressing _ their 
wishes. It has put up a barrier between 
well-intentioned workmen and _right- 
thinking employers, a barrier so high 
that it seems impossible to surmount it. 

I submit it is time to find out what 
is wrong. 


hearsay, gossip, or half-facts. They ap- 
proach questions regarding the law, as 
one judge has remarked, “with an open 
mind, not influenced by the discussions 
that occur in the public press and on 
the hustings.” 

When we examine the treatment ac- 
corded the Board by the courts, what 
do we find? The Board has made a 
clean sweep of 97 injunction suits. Its 
orders, when reviewed on their merits, 
have been substantially or fully upheld 
in 19 cases out of 22. The Board has 
been before the Supreme Court in 8 
cases; and in every instance its posi- 
tion has been completely vindicated. 

This brilliant record in the courts is 
the plainest indication that the Act 
has not been administered in the 
biased, irresponsible, or arbitrary man- 
ner alleged by the Board’s critics. It 
seems to me that no one can now mis- 
trust the Board who trusts our courts. 

I am confident that the overwhelm- 
ing majority of American business men 
who have approached the problem with 
an open mind feel, as I do, that indus- 
trial problems should be resolved by 
the democratic processes of the ballot 
box and the amicable procedure of 
collective bargaining; and that the Na- 
tional Labor Relations Act is the key- 
stone of any sound labor policy. 

The National Labor Relations Act 
was passed by Congress in the spirit 
of tolerance, open-mindedness, and fair 
play. That is the spirit in which it 
is being administered. And that is 
the spirit in which it is bringing to 
America an increasing measure of last- 
ing industrial peace. 
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And this is how FACTORY feels about it: 


Both Labor Board and Law 
Are Wrong 


RESUMABLY you have just finished reading— 
in the five preceding pages—both sides of two 
questions that are of tremendous importance to 
American industry. Senator Burke has presented his 
case against the Labor Board and the Labor Law. 
Senator Wagner has said his say in support of both. 

Factory promised the Senators an equal hearing. 
That promise has been faithfully kept. The idea 
was that you, the reader, might sit on the fence, 
listen to both sides, then decide which way to jump, 
if indeed you hadn’t already made up your mind. 

But it was never any part of the plot that Factory 
should sit on the fence and judge whether the Gentle- 
man from Nebraska or the Gentleman from New 
York had made out the better case. We have never 
been on the fence. Our opinion of the Act has been 
stated again and again. 

Let the interested reader turn back to the April, 
1934, issue, in which we predicted the results of the 
Act. Let him re-read editorials published in Febru- 
ary and May of last year, in June, in August, Sep- 
tember, and October. In February of this year. 

In them we did not merely “view with alarm.” We 
pointed out plainly what was wrong with the Act and 
why it wasn’t working out as Congress thought it 
would. But lest there be any doubt where Factory has 
stood and still stands, this is the way we feel today 
about the Board and the Law: 


1. The Labor Law is the law of the land. It goes 
without saying that management must do its best 
to operate amicably under it. 


2. But the Labor Law is a one-sided law written 
to promote union organization. Labor unions have 
an economic reason for existence. Factory is not 
anti-union. But if we must have a labor law, let’s 
have one that makes unions as well as employers 
responsible. 


3. Intended to diminish the causes of labor disputes, 
the Labor Law has done nothing of the kind. There 
were more strikes in 1937 than in any of the previous 
twenty years. Wages and hours were the causes of 


only 25 per cent of them. Nearly 60 per cent (see 
chart on page 70) arose over one phase or another 
of union recognition and organization. 


4. Labor, under the Act, can do no wrong. But 
the Act sets up unfair labor practices for employers. 
Some of them are so vaguely defined that, no matter 
how hard an employer may be trying to comply with 
the Labor Law, he will be mighty lucky if he doesn’t 
unwittingly violate it. 


5. The Act as it stands is bound to result in wage 
increases (see the chart on page 67) not accompanied 
by increased productivity on the part of industrial 
wage earners. In that respect, the Labor Act may 
certainly be listed as one of the major contributors to 
the present depression. 


In SHORT, Factory believes that the Labor Law con- 
tains errors in fundamentals. That it has been too 
zealously administered in the interest of organized 
labor. That a thorough investigation of the Act and 
the Board would determine whether the public in- 
terest can be better served by repealing the Act or cor- 
recting the many things about it that are so obviously 
wrong. 

The Business Advisory Council has recently made 
five definite recommendations. Some of them we pro- 
posed long ago. All of them we now endorse: 


1. Employees must be free to organize and bargain 
collectively without interference from any source. 


2. The Labor Board must not favor any particular 
form of labor organization. 


3. Employers as well as employees must have the 
right to invoke the services of the Board. 


4. The Board and its trial examiners must not com- 
bine fact-finding, prosecuting, and judicial functions. 


5. Rights and obligations of employers and em- 
ployees must be more clearly defined in the Act and 
made less subject to definition at the discretion of the 


Labor Board. 
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Tennessee Valley Authority put on 
this exhibit at a recent meeting 
of Southern Medical Association 


Left. Two posters that leave no doubt as 
to industry’s responsibility for the employ- 
ment and treatment of people who have 
syphilis 


Below. The bars in the chart indicate not 

only that lost-time accidents happen more 

, ing frequently to employees with positive Was- 

ins Le - ee Ede sermann tests, but also that the duration of 
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TENNESSEE VALLEY AUTHORITY 
FACILITIES FOR THE CONTROL 
OF SYPHILIS AMONG EMPLOYEES 







PROPHYLAXIS 






“Only the Wassermann dragnet will find syphilis,” declares Surgeon Gen- 
eral Parran, who heads up the nation’s fight against “the great imitator.” 
Here the physician draws blood from a vein for laboratory analysis 
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All Flow, No Ebb 


No backtracking. No waste motion. All the way from raw materials storage to molding presses —to 


tumbling barrels, to finishing department, to inspection—and finally to packing and shipping—the pro- 


duction flow in this new plastics manufacturing plant is always ina beeline. The flow chart tells the story 


IX RAPIDLY increasing sales of 
M a product manufactured in sev- 
eral scattered plants and depart- 
ments under differing conditions of lay- 
out and inspection. You then have a 
problem in plant operation which, if 
well baked by the passage of time, is 
likely to be as firm as the bride’s first 
biscuits. 
The General Electric Company faced 
just that problem in its manufacture of 


LEWIS K. URQUHART 


Associate Editor 


plastics. It forestalled hardening, set- 
ting, or freezing—take your pick—by 
recently remodeling its old porcelain 
plant at Pittsfield, Mass., vacant since 
1932 when porcelain manufacture was 
concentrated at Schenectady. There 
now are 900 employees at Pittsfield. 
Porcelain had been made at Pittsfield 
in two brick, saw-tooth buildings, each 
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500 ft. long and 100 ft. wide, separated 
by a 30-ft. court. First step was the 
roofing over of the 30-ft. area to add 
15,000 sq. ft. of floor space. 

Next, ihe power plant was located in 
relation to available land, to provide 
convenient and low-cost service for fu- 
ture expansion. See layout diagram. 
Incidentally, so far as this story is con- 
cerned, hot water (370 deg. F.) from 
the boilers is conveyed by means of 


63 








FACTORY 


MANAGEMENT and MAINTENANCE 








high-speed pumps, to provide heat for 
the molds, replacing the old method of 
heating with steam. 

Manufacture of resins, varnishes, and 
compound was allowed to remain at the 
main Pittsfield plant, a mile and a half 
distant from the plastics plant. The 
compound, of course, is the raw material 
for the manufacture of plastics parts. 
It makes little difference just where 
this raw material is produced so far as 
the manufacture of the finished parts is 
concerned. The compound is delivered 
to storage at the plastics plant where 
it may be made into pellets. In either 
pelleted or powdered form, it is taken 
to the molding floor in pails. 


Strictly Straight-Line 


Molding is done on 324 presses, with 
a range of from 714 to 1,500 tons pres- 
sure. Molded parts are delivered in 
electric trucks to the checking cage for 
count and, at times, pre-inspection. Then 
to the tumbling barrels, to finishing, to 
inspection, to packing and shipping. 

Reading the layout diagram from 
right to left shows the strictly straight- 
line arrangement. No backtracking. No 
waste motion. 

Plastics products cannot be made 
without molds. Molds are precision 
parts, hence made in toolrooms. The 
toolroom at Pittsfield, with its modern 
machines and 120 skilled toolmakers, 
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is located adjacent to the molding de- 
partment, with only the mold storage. 
hobbing room, and physical test room 
between. At the end of the toolroom 
are hardening room and storage vault 
holding at present 6,000 molds valued 
at $4,000,000. Incoming steel has an 
entry all its own, is not mixed with the 
receiving of compounds. Again straight- 
line arrangement, no backtracking ex- 
cept to the hardening room. 








No Long Walks 


Plant washrooms are given a central 
location. Distances from workplaces are 
minimized so far as possible. 

Office layout is a story in itself. In 
general the office space was located to 
be convenient to the main entrance. In 
detail, the individual offices are located 
to place each executive adjacent to his 
office force, and those forces adjacent to 
the plant forces with which they are 
concerned. 

Maintenance is centralized and lo- 
cated nearer the molding department 
than any other. More maintenance is 
required on the molding equipment than 
on the toolroom machines. Practically 
no maintenance is required in the check- 
ing, tumbling, and cleaning depart- 
ments. 

Here in this plastics plant is a layout 
job that is direct, simple, effective— 
effective because it is direct and simple. 
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Waste Savers for the Office 


LESLIE WEEDEN 
Chief Accountant 
American Hard Rubber Company 
Akron 


ASTE motion is likely to be just 
\Y) as costly and more prevalent 

than spoiled product in a plant, 
and it works its insidious way not only 
in production operations, but in the 
office as well. 

In just this part of our activities we 
have made great savings. Too often we 
feel that offices are the height of per- 
fection, and, although we could walk 
through a shop and distinguish locations 
where motion study has been applied 
and where it has not, we seldom look 
at office arrangements with that same 
critical eye. 

In an office, if you look carefully, you 
can tell from the appearance of things 
whether or not waste motion exists. One 
indicator is arrangement of papers when 
the office is closed. In a well-organized 
office there should be practically no 
papers visible on top of desks, and, if 
they are visible, they should be arranged 
in neat orderly fashion. Papers in desks 
and files should also be arranged in 
order, for if they are not, much time 
is going to be wasted when because of 
absence someone must pick up a job 
started by somebody else. 

To eliminate waste in our Accounting 
Department we developed a few motion- 
economy gadgets. While they are simple, 
they seem to work. Here are three. 
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1. Two motion savers are employed in this 
set-up. Skip bars used on tabulating-card 
punching machine are held in a rack within 
easy reach of operator’s left hand. Tab of 
each bar is in full view; no time lost hunt- 
ing. Rack at back of machine holds infor- 
mation, so operator no longer has to turn to 
an unnatiral position to read the data 


2. Wheels, at first thought, have little place 
in an office, but they can be used to advan- 
tage. A small book rack set up between two 
desks revolves about a center pivot on four 
casters. Books of wage rate sheets, formerly 
stacked in piles with the one you wanted on 
the bottom, are now brought right to hand 


3. Caster-mounted rack can be moved 
alongside any clerk who has to use the cost 
sheets filed in it. It is also a convenient 
way of moving valuable records into a fire- 
proof vault for safe keeping. This man 
used to have to turn around and reach into 
a filing cabinet for the books he uses 
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The data for 25 manufacturing industries in the United States 
are based on the wage data collected periodically by the 
National Industrial Conference Board. The figures represent 
combined averages for all classes of wage earners. 


The foreign data are compiled by the International Labour 





Office from the wage series published by competent authorities 
in the different countries. 


The 1937 figures are based on available monthly or quarterly 
data. 








Copyrighted by, and published by permission of, the National Industrial Conference Board, Inc. 
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CASH PURCHASING POWER 








“Persons Gainfully Occupied" in agriculture includes |,660,000 
unpaid family workers. 


"Merchandise Exports" does not include re-exports. 


"Net Value Produced" is the value of products of each industry 
less duplication, and expenses paid to other industries for goods 
and services bought for use in production. 


"Cash Purchasing Power" represents the net cash income of 


individuals engaged in, or with investments in, the various indus- 
tries. In agriculture this is estimated roughly by deducting from 
the gross cash income from farming such current business ex- 
penses as taxes, wages, cash rent, dnd interest. 


Sources: United States Bureau of the Census; United States 
Bureau of Agricultural Economics; United States Bureau of For- 


eign a? Domestic Commerce; National Industrial Conference | 
Board. ! 
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The figures in the chart represent wage rates, not earnings. As 
workers in manufacturing and Class | railroads are usually paid 
by the hour, the rates are made approximately comparable to 
the farm labor monthly rates by multiplying the hourly rates of 
manufacturing and railroad unskilled labor by a uniform month 
of 210 hours, based on the average work week in manufacturing 


in 1929. In other words, the figures for manufacturing and rail- 
road labor represent monthly rates on the basis of an estimated 
minimum work week for farm hired labor. 

Sources: United States Bureau of Agricultural Economics; Inter- 


state Commerce Commission; National Industrial Conference 
Board. 
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United States, 1929 — 1937 


MAJOR ISSUES INVOLVED IN STRIKES 
BEGINNING IN FIRST SIX MONTHS OF 1937 
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“Number of Workers Involved in Strikes’ and ‘Major Issues of employment, exclusive of agriculture, and the upper curve the 
Involved in Strikes Beginning in the First Six Months of 1937" trend of hourly earnings in manufacturing industries. 

include strikes in both manufacturing and non-manufacturing 

industries. 








The lower curve shows the trend of hourly wage rates for all types Source: United States Bureau of Labor Statistics. 





Copyrighted by, and published by permission of, the National Industrial Conference Board, Inc. 


70 FACTORY MANAGEMENT and MAINTENANCE 





aSeenneeeaneane * 








State : 


Positi 


These Rates Apply to the United States, Canada, and Latin America 
a2 fp 8 gl i 


NEW SUBSCRIPTION ORDER CARD 


Enter a subscription to FACTORY Management and Maintenance for: 


Name 
Street and N 


City State. 
eg PN Rh: LAREN g 
Send bill for subscription term checked to: 
[] | year for $3 [_]2 years for $4  [] 3 years for $6 
Name : 
i eee 


These Rates Apply Only to the United States, Canada, and Latin America 
--But Not to Other Foreign Countries MARCH 





Postage 
Will be Paid 


by 
McGraw-Hill 


Factory Management and Maintenance 
McGRAW-HILL PUBLISHING CO. 
330 WEST 42nd STREET 
NEW YORK, N. Y. 


Postage 
Will be Paid 


Factory Management and Maintenance 
McGRAW-HILL PUBLISHING CO. 


$30 WEST 42nd STREET 
NEW YORK, N. Y. 


i 


TREO YAN SERIE aR BNR 


Me Fa ng Sa ha 





cutipinntinninde ee 


Nae Seba Ste 


Sd 
: 
4 
i 
4 
4 
3 
a 
of 
3 
5 
] 
| 
} 
A 
4 
1 
“f 
q 
: 
4 
=| 
| 
a 
ae | 
3 
i 
‘a 
ay 
we 
st 
iy 


The Technique of Testing 


Why throw away good training dollars on employees who never should have 
been hired in the first place? Aptitude tests, like the battery of nine devel- 
oped at Eagle Pencil Company, but built to suit your needs, minimize 
selection errors, go far to help you pick the right people for the right jobs 


CHARLES A. DRAKE, Ph.D. 
Personnel Consultant 


and 
HOLGER D. OLEEN 


Training and Methods Departments 
Eagle Pencil Company 
New York 


Thirty-fourth in the series of Factory Management and Maintenance 


Plant Operation Library 








The Technique of Testing 


thing to contribute to industrial 

engineering? Our emphatic an- 
swer is that the former is absolutely in- 
dispensable to the complete science and 
art of the latter. The human factor must 
be engineered with the same attention 
to its abilities and limitations that the 
art of industrial engineering applies to 
the non-human factors. 

But industrial engineering has been 
handicapped by the slow development of 
the science of industrial psychology. 
Few industrial engineers have an ade- 
quate background in human psychology, 
and fewer still are so situated that they 
can themselves do the necessary experi- 
mentation for the effective application 
of psychology in their field. The avail- 
able texts in industrial psychology are 
suggestive. but are devoted largely to 
expositions and analyses of what has 
been done rather than to explanations 
of how to proceed. 

Psychologists have been backward in 
developing an adequate set of tech- 
niques for industry, partly because of 
preoccupation with other problems, but 
mostly because of their own personality 
handicaps. It is no small task to find 
a psychologist who can sell his science 
and art to the management. and at the 
same time work cooperatively with the 
other personnel. The psychologist finds 
it difficult to strip his language of the 
academic trappings of high-sounding 
technical terms. He is slow in gaining 
a comfortable familiarity with the ter- 
minology of the engineer and slower 
still in mastering the vocabulary of 
foremen and operators. 


H« INDUSTRIAL psychology any- 


Applied by the Engineer 


How the problem of bringing the 
necessary psychological techniques to 
industry will eventually be solved, we 
do not presume to predict. It may be 
easier to give the necessary psychological 
training to students in engineering 
schools than to give an adequate back- 
ground in engineering to psychologists. 
The research in industrial psychology 
will have to be done by psychologists, 
but its application may well be left 
to the engineer. This is the procedure in 
the other sciences related to engineering 
—physics or chemistry, for example. 

The science of industrial psychology 
is not yet developed to the point where 
its findings may be taken over and ap- 
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plied by formula in industry. Much re- 
search must still be done, but all indus- 
try will benefit by such research, and 
the individual plants leading in it will 
benefit first and most of all. Particular 
industries could well afford to subsidize 
this research. 

As an example of the fruits of such 
research, it may be useful to recount 
the findings in one company. Within less 
than six months, during which the major 
task was actual selection, placement, and 
replacement, the following results were 
secured: 


1. Development of a technique of job 
analysis upon which test construction could 
be based. 


2. Development of a technique of test 


invention and design. 


3. Development of nine tests for measuring 
human abilities required by the various fac- 
tory jobs that were analyzed. 


is found in useful amount in only 15 per 
cent of applicants. 


5. Discovery that dual operation ability 
is found in useful amount in only 20 per 
cent of applicants. 


6. Discovery that hand-foot coordination 
ability is found in useful amount in_ less 
than 20 per cent of applicants. 


7. Proof, from intensive training attempts, 
that the foregoing abilities are either in- 
nate individual differences or else that they 
are extraordinarily resistant to training. 


8. Elaboration of a technique for discover- 
ing the accident-prone applicant prior to 
employment. 


Surface Only Scratched 


Our results," as outlined above, are 
striking when considered in the light of 
the facilities available and the short 
time devoted to the work. But we have 
only scratched the surface. Each item of 
discovery raised new questions and gave 
clues to other and perhaps still more 
significant things that remain to be re- 


1For details, see “Aptitude Tests Help You 
lire,” Factory, June, 1937: “Spot the Best by 
Test,” August, 1987: and ‘‘Why Hire Inspec- 
tors Who Can't Inspect 7’ January, 1938. 








1. PINBOARD 


First in the battery of nine tests developed by the authors at the Eagle 
Pencil Company is this one designed to test the speed of the applicant 


FACTORY MANAGEMENT and MAINTENANCE 








4. Discovery that basic inspection ability 
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vealed to the investigator. All of them 
have a direct bearing on the ability of 
the management to show a profit. 
Industrial psychology has been largely 
preoccupied with the development of 


general measuring devices, such as in- 


telligence tests, dexterity tests, mechan- 
ical aptitude tests, general clerical tests, 
and others. We do not disparage that 
effort. But we argue that the science, to 
make its greatest dollar contribution, 
must get down to individual jobs. There 
are excellent tests of general clerical 
ability, but where can we find a test 
to select a suitable factory clerk? There 
is none, since the factory clerk has a 
set of duties that are only partly and 
very mildly clerical. 

The science must also extend itself 
into the other fields in the province 
of industrial engineering. Psychology 
must be applied constantly in the ac- 
tivities of the methods department. Here 
it enters not merely to furnish the 
norms of average employees, but, per- 
haps more significantly, to take advan- 
tage of the exceptional abilities found 
by test in a small percentage of them. 

It can develop principles applicable 
and necessary in machine design, to 
facilitate operation, to increase both 
quantity and quality of product, and 
to assure safety. It is most necessary in 
rate setting and the determination of 
standards. It is implicit in training and 
retraining, if these are to be effective. 
It can spot employees who are volun- 
tarily restricting production among a 
group of those who are mostly merely 
slow. It can furnish basic data for the 
change of operators from one job to 
another for which they are better fitted. 


Two Experimental Approaches 


Industrial psychology has developed 
two methods of test construction. The 
older method is that featured in the 
work of Johnson O’Connor.’ In develop- 
ing tests by this method—Mr. O’Connor 
calls them work samples—the psycholo- 
gist devises, by the exercise of inventive 
ingenuity, all the tests he can think of 
that might measure some human ability 
or aptitude. 

Then, in Mr. O’Connor’s own words, 
“For four or five years, we have been 
asking everyone to try the samples, re- 
gardless of whether he is a boy just 
out of school or a trained mechanic 
with years of experience. If men, who 
perform a mechanical sample well, later 
succeed in mechanical work; and men, 
who fail on the sample, fail at the 
work, the sample is fair to try with 
boys; if, on the other hand, men who do 
the sample poorly, succeed later in the 
type of work represented, the sample is 


hs O’Connor, Johnson. Born That Way, 1928. 
Williams and Wilkins. 
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2. RIGHT-RIGHT TURNING 





Designed also as a test of speed, this one requires the applicant to pick up 
two long screws with right-hand threads and screw them into a vertical plate 


unfair and must be scrapped and another 
found.” 

In appraisal of Mr. O’Connor’s work, 
in the introduction to the latter’s book, 
Mr. F. P. Cox says ‘ . there does 
not appear to be any doubt that his 
accepted tests do reasonably predict the 
line of work in which the individual may 
expect to succeed. His discarded tests 
are equally interesting. and it is to be 
hoped that his future studies may indi- 
cate why they failed, and perhaps de- 
velop some of them into satisfactory 
tests for attributes other than those on 
which the correlation with experience 
was found satisfactory. The real ques- 
tion does not seem to be whether his 
present tests are of real value but, 
rather. how soon and how far the re- 
mainder of the field, at present unknown, 
may be covered.” 

A great deal of time and effort went 
into Mr. O’Connor’s research. Of 75 
or more tests devised, less than a dozen 
are retained and described in the book. 
This apparent waste of time and effort 
may be justifiable in developing tests 
for vocational guidance, but we doubt 
that it can be defended in securing tests 
for employment. In fairness to Mr. 
O’Connor it should be noted that he 
speaks of “type of work,” and that Mr. 
Cox mentions “line of work,” rather 
than types of jobs, these latter being 
the main concern of the employment 
office. 

The second and newer method of test 


construction is the one we prefer, be- 
cause it lends itself more directly to 
the task of employment selection. 

The first step in this latter approach 
to industrial psychology involves a care- 
ful preliminary analysis of each job 
for which the construction of a test is 
contemplated. This analysis takes into 
account the following factors: 


1. Length of the cycle. 

2. Nature of the elements of the cycle. 

3. Sizes of materials or parts. 

4. Serial order of elements of the cycle. 


5. Three-dimensional positions of parts 


manipulated. 
6. Incidence of finger, wrist, arm, and 
body movements. 


7. Posture of the operator. 


8. Visual, tactual, and kinesthetic atten- 
tion factors. 


9. Speed and rhythm of work. 
Add Other Factors 


To these nine factors are added the 
other common factors of the job analysis 
as usually made. 

Second step in the procedure is the 
rough grouping of the jobs analyzed 
into several categories on each of the 
special factors in the list above. 

Third step is the generalization of 
the facts tabulated in the preceding step. 
Here the experience and insight of the 
experimenter are most important, for he 
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3. SPIRAL INSPECTION 


Designed to test inspection ability, Applicant has to separate “standard” 
from “off-standard” spirals. Requires keener perception than test below 





4. CASE SORTING 


This test, like the one just above, is based on the kind of work that 
the would-be inspector will actually be called on to do if she’s hired 





9 VISUAL PERCEPTION 


Third test for inspectors is of the paper-and-pencil type. All the 
applicant has to do is check the circles in which the dots are off-center 


is called upon to draw from his data 
the essential characteristics of the groups 
of jobs. His generalizations are then 
expressed in specifications for the tests 
to be constructed. 


Fourth step is the design of the tests — 


embodying the requirements set up in 
the third step. Dimensioned drawings are 
prepared for the machine shop, the 
tool and die shop, the pattern shop, 
or other agency actually making the 
test device. Simplicity of construction, 
durability, ease of scoring, and pre- 
liminary practice required, are some of 
the items that must be taken into ac- 
count in such designing. 

Fifth step is the trial of each test 
with a sample group of the operators 
for whom it is designed. This “testing 
of the test” should reveal how well it 
picks out the good and poor operators 
in the group, especially the latter. If 
the good operators in general make high 
scores, and the poor operators in gen- 
eral make low scores, we probably have 
a test that will be successful in select- 
ing potentially good operators from 
among the unskilled applicants. How- 
ever, its actual success in making such 
a selection must be verified in the 
eighth step in this process. 


How Reliable? 


Sixth step is the check on the relia- 
bility of the test. Reliability implies that 
a person taking the test a second, third, 
or fourth time should make the same, 
or almost the same, score he made on 
his first attempt. Statisticians have de- 
vised several methods of making this 
check, the simplest being that of giving 
the test two or more times to the same 
group. A reliability expressed by a 
correlation coefficient of .90 or higher 
is desired in all tests. 

Seventh step is the actual use of the 
test in selecting operators from the in- 
experienced applicants. In thus using 
the test, it is combined with the other 
tests in a “test battery.” All applicants 
will take the complete battery. The 
tests on which they do especially well 
will indicate the jobs for which they 
are best fitted. After several months on 
the job the applicants who scored in 
the upper half on the tests should, in 
general, rank in the upper half in earn- 
ings among the older operators selected 
previously by interview. Applicants not 
“passing” the tests may still be em- 
ployed on simple jobs for which no 
tests have been developed. 

Eighth and last step is a careful 
statistical evaluation of the ability of 
the test to select successful operators. 
This is called the “validation” of the 
test. The usual measure of this char- 
acteristic of the test is the coefficient 
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6. CONTROLLED TURNING 


Designed to help select operators for “dual” jobs — such as 
simultaneous assembly of two units of product, using both hands 


Grasp 


obtained by correlating the test scores 
of the operators with their earnings, 
their rankings by their foreman, or 
some other similar criterion of their 
success, using familiar _ statistical 
methods. 

We have found it desirable to trans- 
form all scores on the tests into per- 
centile scores for purposes of compari- 
son. The methods for doing this are 
found in the usual texts on statistics. 
From the percentile scores it is easy to 
make a profile card for each person 
tested, showing graphically and at a 
glance his test characteristics—on which 
tests he is high, on which tests low. 

From such a card the recommenda- 
tions for employment can be made 
quickly. Where operators are to be 
moved from one job to another, it is de- 
sirable to refer them back to the per- 
sonnel office for new recommendations 
for their assignment. 

Where there are a large number of 
applicants and only a few jobs to be 
filled, it is useful to have one general 
or “omnibus” test that can be used for 
elimination purposes. Only the appli- 
cants passing this test are permitted to 
take other tests in the battery. Much 
care is required in the selection of this 
test, and the choice should only be 
made after considerable experience with 
the whole battery. If time allows, it is 
better to test all applicants and file 
their records. When vacancies occur the 
desirable applicants may be called to 
work without the delay involved in test- 
ing. The file must be kept up to date. 


Relation of Tests to Interview 


Tests materially reduce the length of 
the employment interview, but they by 
no means replace it. Some applicants 
will pass the tests, but will not be 
wanted as employees for reasons arising 
out of other aspects of their personali- 
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Transport 


ties. Some will fail the tests, but will 
still be suitable and willing employees 
in departments for which there are no 
tests. They will also often be found sat- 
isfactory for employment where the work 
is coarse and the surroundings dis- 
agreeable, such as on certain jobs in dye, 
glue, or plating rooms. 

The applicant is entitled to some ex- 
planation of the scores he made on the 
tests, some discussion of the employment 
policies of the company and _ related 
matters, and an opportunity to get 
answers to his own questions. An intelli- 
gent, well-handled interview will pre- 
vent much misunderstanding and dis- 
satisfaction later. 


Intelligence Test 


After years of observation and ex- 
perience we have come to the conclu- 
sion that the employment interviewer's 
estimate of an applicant’s intelligence is 
woefully unreliable. Where there is the 
slightest suspicion that the intelligence 
is markedly either below or above the 
average, a short intelligence test should 
be given. It is just as necessary to 
eliminate the very bright from certain 
types of factory work as it is to elimi- 
nate the genuinely feeble-minded. This 
point requires no elaboration for per- 
sons experienced in personnel selection. 

Often the tests give clues to the appli- 
cant’s lack of mental ability that might 
not be discernible in the interview. An 
inability to grasp, or to remember, the 
simple directions for the tests is always 
a cause of suspicion. Marked lack of 
ability on only one of several related 
tests also requires further investigation. 
A hostile attitude toward the tests, or 
toward the person giving the tests, may 
indicate that the applicant is a potential 
trouble-maker. 

Our main concern in selecting by test 
is to eliminate all the applicants who 
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7. 


RIGHT-LEFT TURNING 


Second of two tests designed to help in the selection of 
girls who have the “makings’ 


9 





9. RHYTHM 


Dropping a steel ball through a slot in a revolving disk is not only good 
fun, but also gives one a good line on the applicant’s sense of rhythm 


of two-handed operators 
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8 HAND-FOOT COORDINATION 


In this test the operator inserts two kinds of pins in 
a horizontal bar, rotates bar after each insertion 


will not, within a reasonable time, attain 
the minimum standards set for the work. 
Our next interest is to select from the 
applicants who have passed the tests 
those who have high aptitudes for fine 
motor manipulation, visual inspection. 
dual coordination, hand-foot coordina- 
tion, and other individual differences fa- 
vorable to the development of a_ high 
degree of skill at a particular type of 
factory job. 


Startling Difference 


While it is difficult to secure strictly 
comparable data to permit the evalua- 
tion of the selections by test as against 
the selections by interview. one set of 
figures has been compiled in a depart- 
ment where the 39 operators involved 
were on similar work and subject to the 
same piecework rates. For comparison, 9 
trainees who had just finished two 
weeks of intensive training for this de- 
partment are added, their production 
rate at the close of the training period 
being converted into per cent of average 
wages, since they had not been paid at 
the piecework rate. (Table I, page 78.) 

In that table the 23 old employees 
had been tested and classified either 
as “passed” or “failed” on the same 
basis as the new applicants selected by 
the tests. The difference between the 
average earnings of the two groups is 
startling. What chance would there be 
of achieving such a result by any other 
method of selection? 

The 16 new employees were selected 
by test but not sent through the Train- 
ing Department. The figure, 97.4, is 
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second month of service. Since they were 
learning on the job, this figure should 
increase each month until it approxi- 
mates that of the old employees who 
also passed the tests. 

The trainees, who had been selected 
by tests, have achieved a level of per- 
formance at the end of two weeks that 
the old employees who failed the test 
have not achieved at the end of 24 
months, on the average, and that the 
latter will never attain. They are almost 
as good as the old employees who aver- 
age 32 months of service. Obviously, it 
also pays to train. 


What Do Tests Cost? 


An analysis of our experience indi- 
cates that for the average factory em- 
ploying from 1,000 to 2,500 the com- 
plete test installation should not cost 
more than $2,000 to $5,000. This should 
include the costs of designing and con- 
structing the tests, deriving the stand- 
ards for selection and placement, and 
training the members of the personnel 
or methods departments in the tech- 
niques of giving the tests and interpret- 
ing the results. 

A plant taking on 600 new employees 
yearly could well afford the full-time 
services of a psychologist on its staff. 
A smaller plant could obtain suitable 
service on a consulting basis, or, better 
still, join with a number of other small 
plants to set up a central testing service 
to test applicants, prorating the costs. 

In our experience the cost of testing 
applicants with a 9-test battery is about 
$2 per person. This is less than half the 
difference in weekly wages between 
those passing the tests and those fail- 
ing them, in the jobs requiring special 
aptitudes. Surely this cost is insignificant 
in comparison with the economies pos- 
sible from the results. 


Profits from Testing 


We know that only one applicant 
out of five has the basic capacity for 
visual inspection. Interviewing will not 
reveal this ability in an applicant. With- 
out the aid of tests we shall have to 
employ, attempt to train, and_ finally 
transfer or discharge four out of every 
five persons employed as inspectors—if 
our standards for inspection are high— 
in order to get one satisfactory inspec- 
tor. This is a serious and totally un- 
necessary waste. In our experience not 
one applicant selected by test for train- 
ing as an inspector failed to make good 
on the job through lack of the special 
aptitude required. 

Let us assume a plant of 1,500 em- 
ployees, in which tests are available 
for the jobs held by 1,000. Assume fur- 
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From the scores made on each of the nine tests, it is easy to make test 
“profiles” like the above, showing at a glance which tests the applicant 


did well on, which ones she “flunked.” 


For instance, Annie looks like 


a good general operator, Bernice would make a good inspector, Carrie 
ought to make an exceptionally good operator on anything but inspec- 
tion work. Her scores on the three inspection tests are pretty bad 
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Compare Dottie’s test profile with, say, Carrie’s card on the preceding 


Page. 


It’s obvious she won’t do for skilled and semi-skilled work. Yet 


she may be just the girl for some operation requiring no special skill 


ther that these 1,000 have an average 
weekly wage of $20, or a $1,000 annual 
wage on a 50-week basis. In such a group 
we may expect an average difference in 
weekly wages of about $4.45 between 
those who are in the upper half in pro- 
ductive ability and those who are in 
the lower half, say $22.25 for the upper 
and $18.80 for the lower half. 


Worth While? 


When turnover offers the opportunity, 
let us gradually replace the below- 
average employees with above-average 
employees selected by test. This will 
finally give a new group of 500 em- 
ployees earning an average of $1,125 
per year on the above basis. Each of 
these earns $4.45 per week, or $222.50 
per year, more than the employee 
replaced. 

Assume that the factory profits by 
just half of this wage increase, or 
$111.25 per wage earner per year—a 
very conservative figure. Then, 500 em- 
ployees of superior efficiency yield $55.- 
625 added profit for the plant, and earn 
$111,250 in added wages. Would it be 
worth while? 

Organized labor should logically have 
a greater interest in the development and 
application of industrial psychology than 
the managers of industry. The compre- 
hensive application of psychology would 
furnish an analysis of each individual’s 
abilities and provide a basis for assign- 
ment to a job that was suited to those 
abilities. 

By this process the individual worker 
would be placed in a position to exer- 
cise his best capacities for learning and 
growth, to attain a high level of produc- 
tion in the minimum time, and to achieve 
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maximum earnings in line with his cap- 
acities and abilities. This would assure 
greater fairness in employment selection 
and higher wages, through higher aver- 
age production, for the employees. 

Further, such applications of psychol- 
ogy would settle beyond question the 
competency and efficiency of individuals 
and groups. A charge of incompetence 
could be more easily refuted, where un- 
founded. if objective and unbiased test 
records on the individual could be pro- 
duced. Frequently such charges grow out 
of situations over which an employee 
has no control. such as shortage of 
materials or parts, the breaking down of 
machinery, inadequate training, or poor 
foremanship, for which the worker 
should not be blamed. 

Where the accident hazard 1s great. 
testing for accident-proneness will enable 
the management to place highly prone 
employees in jobs of lower hazard, while 
the less prone individuals can be placed 
at the more hazardous jobs. From both 
the humanitarian and the economic 
points of view this is a most desirable 


procedure, since it reduces the rate and | 


severity of accidents and lowers the costs | 


of production. 

Suitable testing will determine the 
rate at which the individual can work 
most comfortably—his optimum ate, 


Our observations lead us to believe that | 


employees should be divided into three 
—or possibly five—speed groups. For 


purposes of illustration, let us assume | 


three groups, A at 120 per cent, B at 
100 per cent, and C at 80 per cent, of 
the normal rate. Those in the A group 
will be most comfortable if the pace 
or rhythm of work is maintained at their 
optimum level. They will be uncom. 
fortable if the pace is slowed to the 
level of the B, and especially the C, 
group, just as you are annoyed in walk- 
ing or driving by being forced to reduce 
your pace to that of slower-moving per- 
sons or vehicles. 

A more acute situation develops when 
a worker who properly belongs in the B 
group is forced, by unscientific assign- 
ment, to attempt to keep pace with the 4 
group. It is still worse for a member of 
the C group to be forced to the pace of 
the A group—if it is possible for him to 
attain it. 


Finding Optimum Speed 


Both situations lead to enormous phys- 
ical and mental stress. It is our belief 
that the protests against the “speed-up” 
grow out of such situations, and that a 
large amount of fatigue, overstrain, and 
unrest can be traced directly to such 
causes. The logical remedy is for the 
speed of the work to be adjusted to 
the optimum level of the group perform- 
ing it, and this can only be attained 
through a suitable testing procedure such 
as we have described. 

Finally. tests will indicate who should 
be trained and how far such training 
may profitably be carried. If we are to 
train most effectively and economically. 
we must concentrate on those who are 
most capable of profiting by the train- 
ing. Testing is the necessary prelude to 
the training process. 





TABLE I. 
No. Class of Employees 
13 Old employees, passed tests....... 
10 Old employees, failed tests....... 
16 New employees, passed tests....... 


9 Trainees, passed tests 


COMPARISON OF EARNINGS 


Wages Average Length of 
Per Cent of Average = Service, Months 
penne’ 116.1 32 
a2 93.6 24 
isis s 2 
paeheeatels 113.3 % 
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Arbitration and the Minimum Wage 


in Australia 


Pending labor legislation in this country makes Mr. Mehren’s 


second article” an extremely timely one. In it he examines the 


34-year-old Australian system, picks out good points and bad 


arbitration and the minimum 

wage since the turn of the cen- 
tury. How do they work? That was 
the question put to dozens of Australi- 
ans—employees, employers, and _ citi- 
zens generally—during an intensive in- 
quiry lasting more than a month. The 
answer can be reduced to a simple 
statement: 

Despite defects and criticisms, these 
systems work so well that employees, 
employers, and the public would not 
abandon them in favor of unregulated 
labor relations. 

Why this unanimity regarding sys- 
tems much debated in the States, much 
feared by some employers and, as to 
arbitration, even by the unions them- 
selves? The answers are readily found. 


N schitation has had compulsory 


Employees Tell You 


1. That arbitration and the minimum 
wage have given the lower-paid workers 
(the unskilled group) a decent standard of 
living and a higher wage than they would 
otherwise have obtained. 

2. That they have completely done away 
with sweating. 

3. That they have prevented the wage 
losses that would otherwise have occurred 
through more frequent strikes. 


Employers Say 


1. Strikes have been reduced in number 
and length—in many instances, almost elim- 
inated. In some difficult occupations, such as 
coal mining, waterside work, and in the 
machinists and fitters trades connected 
therewith, the condition is different, but 
even here the relations between employer 
and labor have been materially improved by 
arbitration. For most industries there has 
been continuity of production, freedom from 
severe and recurrent strike losses, and an 
absence of the bitterness that strikes are 
likely to engender. 


2. Price competition made possible by 
wage cuts has been eliminated. 


3. Wages and hours have been stabilized, 





*See “Wages, Hours, and Arbitration in 
New Zealand,” January, page 56 
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and the system enables each industry to 
present a solid front on these questions. 

4. Arbitration successfully weathered the 
crisis of the depression. 


Public Applauds 


1. The better condition of the workers, 
particularly the unskilled. 

2. The relative freedom from strikes. 

3. A reasonably contented working class. 


And when it is recalled that the pub- 
lic includes the farmers and pastoralists 
who sell in a world market, but have to 
bear the burden of higher industrial 
wages, their approval of arbitration and 
basic wage is particularly significant. 

What Is the System? The Common- 
wealth Act under which federal arbi- 
tration and the basic wage are admin- 


istered, became law in 1904, four years 
after the formation of the Common- 
wealth. It has been amended several 
times and provides for: 


1. Establishment of the Arbitration Court, 
whose decision is final on labor matters. 

2. Registration of unions of employees 
and groups of employers with the Court. 

3. Assessment of penalties for violation 
of the Court’s decrees. 

4, Compulsory negotiation of disputes, a 
procedure designed to obviate appeal to the 
Court if possible. 

5. Fixing of a minimum or “basic” wage. 


Four states—Queensland, New South 
Wales, South Australia, and West Au- 
stralia—have systems generally similar 
to that of the Commonwealth... Victoria 
and Tasmania do not fix a basic wage, 
but their wage boards accept the Com- 
monwealth figures. Recently New South 
Wales, by act of its Parliament, also 
adopted the Commonwealth basic wage; 





Australian industry is not unacquainted with modern materials han- 
dling and power transmission methods—as instanced by installation in 
the butter packing department of this Korrumburra (Victoria) dairy 

























































but in three of the six states there are 
at any time two basic wage rates—the 
Commonwealth, applying to federal 
awards; the state, applying to state 
awards. 

In the remainder of this report, un- 
less there is specific statement to the 
contrary, the discussion relates to fed- 
eral arbitration. These are certain dif- 
ferences between the state and federal 
policy and procedure, but they are in 
detail rather than objective and prin- 
ciple. However, the generalizations 
herein made, unless exception is noted, 
apply to arbitration generally whether 
under state or under the Common- 
wealth in principle. 


Three Main Steps 


The law gives the Court the power 
to enforce its awards, the penalties be- 
ing deregistration or fines upon either 
unions or employers. 

In Australia, as in New Zealand, the 
steps in labor negotiations are: 


1. To attempt to settle the matter within 
the plant or the industry. 

2. If agreement is impossible in private 
negotiations, to go to state or federal con- 
ciliation, as the jurisdiction may lie, or, in 
Victoria and Tasmania, to wage boards ap- 
pointed in the several industries. 

3. Should conciliation fail, to go to arbi- 
tration. In Victoria the wage board de- 
terminations are law, but may be carried 
to the Court of Industrial Appeals. 


The greater number of questions are 
settled by private negotiation. Concilia- 
tion disposes of a goodly additional 
number. Still fewer go to the courts. 

Basic Wage. The “basic” or mini- 
mum wage is set by the Court and de- 
signed, in federal awards, to give a 
decent standard of living to a man, his 
wife, and two children. It is the mini- 
mum that may be paid to workers in 
industries covered by Court “awards” 
or by voluntary agreement filed with 
the Court. There are different rates for 
men and for women. The basic rate is 
increased or decreased quarterly in ac- 
cordance with the rise or fall in the 
cost of living, with the proviso that 
changes are not made in basic wages 
until and unless the cost of living has 
changed by 2 shillings. Differentials in 
basic wages are allowed between areas. 

“Award” rates are those fixed by the 
Court for different occupations and 
may not be less than basic wages. They 
include “margins for skill,” which are 
differentials above the basic rate to 
compensate skilled and_ semi-skilled 
workers for their greater ability and 
superior workmanship. These margins 
are always retained, so that award rates 
rise or fall by the same amount as the 
changes in the basic rates. 
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Electrolytic Zine Works near Hobart, Tasmania 


Wages in New South Wales are sup- 
plemented by a “family endowment” 
of 5s. per week for each child up to 
14 years of age in excess of one. 

Recently another factor, in addition 
to the cost of living, has been consid- 
ered—namely, the prosperity of the 
country, or the ability of the employer 
to pay and of the public to support a 
higher wage—for the Court declared a 
“prosperity loading” of 6s. per week. 


No Huge Bureaucracy 


In America it is argued that a mini- 
mum wage system would require a 
huge bureaucracy for its administra- 
tion. Therefore Australia’s experience 
is pertinent, especially since the mech- 
anism here goes far beyond a single 
minimum wage and involves Court de- 
cision, registration, and enforcement of 
thousands upon thousands of rates, 
actually of a hundred or more in some 
industries. The unanimous testimony of 
employers is that the mechanism is not 
burdensome to them and has not built 
up the huge machine we anticipate. 
Two, three, or four months may be 
needed for a given industry to get its 
award upon the initiation of the sys- 
tem. But once the margins for skill are 
determined, the time and organization 
required thereafter are not burdensome. 
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However, it is pertinent to remark that 
the population of Australia is much 
smaller than ours—about 7,000,000. 

Some Details. A brief summary of 
wages, hours, and strikes (and _lock- 
outs) may be of interest: 

Hours are now quite commonly 44. 

The average weighted basic wage for 
the six capital cities in 1907 was 43s. 
per week (48 hours); reached a high 
of 93s. in the first quarter of 1930, a 
low of 62s. 4d. in 1933; is now 76s. 
(44 hours). Against these figures, 
which are minimum pay for unskilled 
labor, the averages of all wages (skilled 
and unskilled) for the peak in 1930 is 
96s. 9d., and for the low 80s. 6d. 

An average for skilled wages is not 
available, but of course skilled wages 
vary greatly. Schedules for automobile 
body work show, for the present, mar- 
gins above the basic wage ranging from 
15 to 40s. per week. The toolmaker 
margin is 33s.; the patternmaker, 36s. 

Of 689 industrial disputes (chiefly 
strikes, but including a few lockouts) 
in 1931 to 1935 inclusive, 407 were in 
coal mining, 47 in transport. 

Chief causes were: Wages, 200; 
employment of particular classes or 
persons (non-unionists), 240; working 
conditions, 107; hours, 19. 

Results: In favor of workers, 146; 
in favor of employer, 422; compromise, 






ET EPL PEATE Pet 







ous 


pre 
wa 


cri 
for 




























on ae 


oe ‘ 
ee be nt 

CUE SES I age et aac 
ie : oe a lie i el 

















































































































quite well in Australia. 


lations. 
complains labor, tend to become 


of workers. 


strikes. 


Compulsory arbitration and the 
minimum wage seem to work 


At least 


employees, employers, and public 
say they would not abandon them 
in favor of unregulated labor re- 


Yet 


minimum wages, 


maximum wages. The wage system 
is so rigid that it reacts to the 
disadvantage of the higher grades 


Labor, they say is 


penalized on a rising market when 
living costs are going up, business 
is active, and labor is in demand. 
Arbitration is compulsory only for 
the employer. And they do have 


In short, even after 34 


years of so-called successful opera- 
tion, there are still some good- 
sized wrinkles to be ironed out 
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90; indefinite, 25; not reported or un- 
finished, 6. 

Duration: One day or less, 239; more 
than one day and less than one week, 
240; one week and less than two weeks, 
90; more than three weeks, 120. 

Awards or wage board determina- 
tions in force, December 31, 1935. 
1,435; industrial agreements filed and 
effective, 709. Awards and determina- 
tions made in 1935, 368; agreements 
filed in 1935, 99. 

Criticisms. Criticisms of the system 
are made by both sides, but are di- 
rected at details rather than principles. 
In one criticism both agree—namely, 
that the courts are too small (the Com- 
monwealth Arbitration Court has three 
member of the Court sits and can act.) 
four) ; that in consequence there is seri- 
ous delay in hearing and determining 
cases. (In most types of cases, a single 
member of the Court sits and can act.) 
There is apparently need for increase 
in Court personnel. 


Minimum Becomes Maximum 


The criticism most frequently ex- 
pressed by labor, during this inquiry, 
was that award wages, which are mini- 
mums, tend to become maximums. This 
criticism appears in part to be justified, 
for while some employers do pay higher 
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than award rates, most of them con- 
tend that award rates are set after ade- 
quate presentation and careful consid- 
eration, and therefore represent the 
best judgment of what is fair. Thus 
their tendency is not to pay more than 
award rates, or if they do, to do it 
cautiously. 

On the whole the effect of the sys- 
tem is to make the wage system fairly 
rigid. But this operates to the disad- 
vantage only of the higher grades of 
workers. The lower groups definitely 
have a higher standard of living than 
formerly, and—so the testimony of all 
parties run—higher than they would 
have without the system. 

While there is some degree of rigid- 
ity, however, there is not absolute in- 
flexibility. Superior workers get recog- 
nition by being paid higher than award 
rates, generally in the form of a bonus 
rather than of an increased rate. In 
some industries, though under protest 
now from the unions, they may, with- 
out change of work or the imposition 
of gang boss or foremanship responsi- 
bilities, be promoted to “staff,” which 
means transfer to the salaried payroll, 
with an increase in pay, an annual va- 
cation with pay, and a pension (on the 
employee-employer contributory basis.) 

Further, some plants are on _ piece- 
work, some pay bonus on production, 


some give a yearly wage dividend equal 
in per cent to the dividend paid the 
shareholders. The Commonwealth Court, 
by the way, is friendly to piecework, 
provided the rates are fair and allow 
the worker to earn at least 10 per cent 
more than previous hourly wages for 
the same work. The piece rates set in 
an award are, of course, “award rates” 
and cannot abritrarily be changed by 
the employer. 

It is evident, therefore—and this 
should be of much significance to 
American employers—that arbitration 
and the minimum wage have not elim- 
inated the use of incentives. 


Labor Is Penalized 


Labor also points out that the system 
penalizes labor on a rising market, 
when living costs are going up, business 
is active, and labor in demand. The 
basic wage and Court awards lag be- 
hind the rising cost of living. Men who, 
by direct action, could get immediate 
increases from an employer whose shop 
is loaded with orders are estopped by 
their agreement, violation of which is 
illegal and, even if penalties are not 
imposed, subjects them to adverse pub- 
lic criticism. 

Those, however, who make this criti- 
cism are free to admit that although 
they lose on a rising market, they gain 
when prices fall, for the cost of living 
then falls faster than wages. 

One of the employers’ criticisms re- 
lates to the conflict between state and 
federal jurisdiction. Unions, they de- 
clare, select the jurisdiction that serves 
them best, and have even changed their 
registrations from one to the other 
when they found it to their advantage. 

As a result, there are some who 
would do away with state arbitration en- 
tirely and put all procedure under fed- 
eral auspices if the Commonwealth Con- 
stitution would allow it. Since thzt 
is not possible, they would have tl:e 
state courts accept the Federal Court’s 
wages, hours, and conditions—as has 
now been done for New South Walcs 
and has long been the practice as to 
wages for the Victorian and Tasmanicn 
wage boards. 

Wage rates and their competitive 
effect are, indeed, a repeated source of 
discussion, reminiscent of the demand 
of our southern manufacturers cnd 
representatives that their section be 
allowed to pay lower wages should a 
federal minimum wage system be en- 
acted by Congress. 

In a number of industries there are 
uniform federal wages throughout the 
Commonwealth, a recognition of the 
competition obtaining between the prod- 
ucts of the different states. In most 
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federal 
(though 
not large) for cost of living between 
different areas. The confusion, of 
course, would be much worse in Amer- 
ica: if our individual states and the 
federal authority were to set up separate 
minimum wage and arbitration systems. 

But They Do Have Strikes. One point 
that confuses the stranger is that they 
do have strikes, even though the system 
is described as compulsory arbitration. 
And it requires no end of probing to 
get the fundamental facts. 


under the 
award, there are differentials 


industries, even 


Strike Procedure 


Except in the coal mines and in ship- 
ping the strikes are, as a rule, short 
and of minor importance. The Court 
keeps well informed on labor relations. 
If a strike seems imminent, a compulsory 
conference is called by the Court under 
the chairmanship of a commissioner. 
Both parties are obliged by law to ap- 
pear. If the difficulty cannot be com- 
posed, the commissioner refers the mat- 
ter to the Court. Should the men have 
gone on strike, the case will not be con- 
sidered until they return to work. 

However, a union can legally give 
14 days’ notice of intention to strike. 
That gives time to think it over and 
also for the commissioner to intervene 
if he has not previously taken the in- 
itiative. 


After decision by the Court, both sides 
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Because Australia’s population is only 
7,000,000—and because it is still pri- 
marily an agricultural nation—the bur- 
den of administering labor legislation 
would seem to be less onerous than ours 


are compelled under the law to accept 
the award. The employers invariably 
do. They have assets, which can be 
levied on in case they refuse to pay 
their fines, and their plants would be 
idle for strike breakers under those 
circumstances could not be obtained. 
Unions occasionally have refused to ac- 
cept awards and have struck. Fines 
have been levied but not generally col- 
lected. Sometimes, but not often, the 
penalty of deregistration is applied. 

Even after this clarification I found 
it difficult to understand why the em- 
ployers were quite well satisfied with 
a system in which the compulsion ran 
only against them. The final explana- 
tion seems to be this: 

Conciliation and arbitration have be- 
come the normal methods of adjusting 
labor relations that cannot be com- 
posed by private negotiation within the 
plant or industry itself. Both workers 
and employers turn to them naturally 





The second half of Mr. 
Mehren’s article on Australian 
experience with compulsory ar- 
bitration and the minimum 
wage will appear in April 











for the settlement ~of--their- differences. 


In the great .majority of cases, in fact 
in nearly all, the mechanisms work 
smoothly and quite satisfactorily. The 
union leaders are trained negotiators 
and are responsible. They can, and do, 
see to it that they and their members 
carry out their agreements and accept 
the awards. If some strikes occur, it 
shows that there still are defects. The 
exceptions are regrettable, but on the 
whole the system works. 


Remember These Two Things 


1. The cardinal principle of the whole 
system is that differences should be settled 
by private conference or conciliation so far 
as possible and arbitration gone to only as 
a last resort. Unfortunately, no statistics 
are available about the number of questions 
settled privately week after week between 
points and industries on the one hand and 
union representatives on the other, but all 
agree that this private method and concilia- 
tion dispose of the greatest number of 
problems—or, possibly a better expression, 
of the greatest number of potential diffi- 
culties. 


2. Public opinion is an important factor 
in this as well as in other problems affect- 
ing the public welfare and, lacking other 
incentives in a critical situation, fear of 
adverse public opinion would deter either 
party from refusing to accept a Court 
award. Conciliation and arbitration have 
been set up to care for these matters, and 
the general public expects them not only 
to be used but also respected. 
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No One Enters This Plant 


Without Goggles 


It’s a hard and fast rule. One that gets results. The Pullman Company has spent $25,000 in two 
years to reduce eye injuries, has saved $116,000. Of course you haven't 25,000 employees and 
Pullman has. But percentages hold, and $1,160 profit, say, on an outlay of $250 is not so bad 


HARRY GUILBERT 


Director, Bureau of Safety and Compensation 


The Pullman Company, Chicago 


to reduce costs. . The reduction 
amounted to $116,000. We not only 
regained our outlay immediately, but 
also made a net profit of 364 per cent. 
Had this investment resulted from 
improvements to a power plant or from 
some radical revision of production 
schedules, no doubt hundreds of pro- 
duction and consulting engineers, plant 
executives, and others would be eager 
to adapt our idea to their own par- 
ticular requirements and their company’s 
profit. Decades of education have 
taught industry that there is great 
similarity in all mechanical or planning 
problems which make ideas largely 
interchangeable. 


lr TWO YEARS, we spent $25,000 


How We Made It 


But when the average plant executive 
hears how we made 364 per cent net 
profit on an outlay of $25,000, he reverts 
to the habits of years before he learned 
that all industry is basically alike. He 
listens to our story. Then he says, “Oh, 
that wouldn’t work in our line,” or 
else, “Our business is different!” 

I have done enough preliminary 
preaching. Let’s get down to brass 
tacks in regard to the way you can 
make corresponding profits. We know 
you can do it with the same approach. 
It was accomplished by safety work in 
one specific sector—that of reducing eye 
injuries. You say Pullman has 25,000 
employees and you haven’t, or that the 
nature of your work is less hazardous. 
What of it? The percentages will hold. 
If you cannot increase your profits 
$116,000 in two years, neither will it 
cost you $25,000. A profit of $11,600 
on an investment of $2,500 is not to be 
sneezed at. Or $1,160 on an initial out- 
lay of $250 would be proportionately 
satisfactory. 

Of all the injuries sustained by in- 
dustrial workers, those to the eyes are 
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Suppose he hadn’t been wearing his goggles! In one year, according to a 


recent tabulation, stock insurance companies carrying workmen’s com- 
pensation risks paid out nearly $4,500,000 in compensation for eye injuries 


utterly preventable and wholly inexcus- 
able. In eleven years, only one employee 
of the Pullman Company has suffered 
a disabling eye injury. By comparison 
with the records of employers whose 
operations are comparable with ours as 
far as occupational hazards are con- 
cerned, we should be losing ten or 
twelve eyes a year. 

Mind you, the employers with whom 
we make this comparison do not ignore 
the subject; they apparently think they 


are doing a good safety job. In the 
past ten years, by comparable experi- 
ence, at least a hundred Pullman 
employees would have lost an _ eye. 
Possibly some of them would have lost 
both eyes. Instead, just one eye has 
been lost—and because that accident 
illustrates so perfectly the unforeseeable 
nature of serious eye injuries, it is worth 
telling about. 

One of our foremen wore goggles 
conscientiously. He was never seen on 
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the job without them. One day he 
walked into the office, sat at his desk, 
and removed his goggles. He turned 
to get some papers out of a cupboard 
nearby and was struck in the eye by 
the sharp edge of the cupboard door. 
This is the total list of disabling eye in- 
juries in our entire force in eleven years. 

No one can tell when, how, or where 
an eye accident will occur. Our execu- 
tives never venture into a Pullman 
repair shop without their goggles. One 
of them can be seen any day sitting 
at his desk wearing goggles, yet on 
the Fourth of last July while he was 
setting off fireworks for the entertain- 
ment of some children, a small piece of 
metal flew about fifty feet and struck 
him in the eye. It was a close call. 


He Understood 


After a few days in the hospital he 
emerged none the worse for the experi- 
ence, but with a greater understanding 
of eye hazards than he ever had before. 

Before we leave the subject. of the 
possibilities of eye injuries, let me admit 
that I have been accused of seeing eye 
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Greatest hazard to eyes of American workmen is rule that requires them 
to wear goggles on jobs that are hazardous to the sight. 





What job is not? 


hazards in occupations where there was 
none. It would hardly be deemed advis- 
able to recommend that clerks and 
stenographers wear goggles while at 
work, yet I know of one instance where 
a clerk lost an eye when a point of an 
indelible pencil broke off and struck him 
in the eye. Another office man received 
a deep penetrating eye wound from the 
point of a hairpin. A clerk suffered par- 
tial loss of sight when she received ink 
in her eye while operating a duplicating 
machine. 

There is a sign at the entrance to each 
of our plants over the name of our com- 
pany president requesting visitors to 
wear goggles. The gateman never ar- 
gues with them. He simply points to 
the sign. 

Visitors look at it with unbelieving 
eyes and ask, “Do you actually mean 
that everyone in your plant wears gog- 
gles all the time while on duty?” The 
answer is, “Goggles are a condition of 
employment. We do not recognize that 
any job is free of eye hazards.” 

For example, upholsterers and seam- 
stresses wear goggles. To convince vis- 
itors that we are not insane, we lead 


them over to one of the upholsterers and 
say, “Bill, this gentleman wants to know 
why in the world you wear goggles. Of 
course, he knows it is a company rule, 
but tell him what you think of it.” 

“Well, mister,” he says, “when they 
made me wear goggles back in 1921 I 
thought they were nuts. The only rea- 
son I didn’t quit was because I'd 
worked here so long I’d seen a lot of 
squirrely ideas come and go, and [| 
figured I’d be working here without 
goggles a long while after the safety 
man got fired for goofiness. 

“One day a couple of weeks later 
another upholsterer tells me, ‘Bill, 
damned if those goggles ain’t some good. 
My needle broke today and hit the lens. 
I don’t know whether it would have 
put my eye out, but it certainly might 
of, and I am going to keep on wearing 
mine.” About a year later the same 
thing happened to me, and that broken 
piece of needle was coming fast and 
right for my eyes. Goggles sure saved 
me an eye. I walked into the safety 
man’s office and said, ‘Any time some 
guy don’t want to wear goggles because 
he says he ain’t in any danger on his 
job, you send him to me and [I'll tell 
him.’ Yes sir, and I mean it.” 


On the Bulletin Board 


Every time we have to replace a 
broken pair of goggles, we take an afh- 
davit from the employee and mount it 
on a bulletin board along with the 
goggles and the object that broke them. 
By far the greatest number come from 
men and women on jobs where no em- 
ployer but The Pullman Company 
requires them to wear goggles—which 
means, of course, that even though we 
succeeded in keeping goggles on grind- 
ers and chippers, we should probably 
have to pay compensation on at least 
five or six eyes a year, and heaven 
alone knows how many so-called minor 
injuries such as those caused by cinders, 
dust, and so forth. 

As far as we know, The Pullman 
Company is the only industrial concern 
that makes it absolutely mandatory for 
men and women to wear goggles on all 
plant jobs, or any errand that takes an 
employee into the plant. 

Perhaps I have an obsession on the 
subject of eye protection, but please 
understand that the prevention of eye in- 
juries is only one of my major head- 
aches. Aside from the humane part of 
the work, safety is a direct factor in 
the cost of compensation. The better the 
safety job, the less we pay in the form 
of compensation for the simple reason 
that we have a lower accident record. 

If I am super-sensitive to eye injuries, 
if I am a crusader for protecting the 
sight of every man and woman in the 
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plant, it is because I have seen during 
a lifetime of experience that eye injuries 
are a class of accidents that can be ab- 
solutely eliminated in the quickest pos- 
sible time, and the cost of so doing is 
so small in proportion to the resultant 
compensation saving. 

I know of no other place in industry 
where an investment repays itself the 
first year and yields a profit of between 
200 and 500 per cent net, depending on 
the inherent risk. Obviously, one can 
prevent more eye injuries by the use of 
goggles in a steel foundry than one can 
in a paper mill, but I know of several 
paper mills in which it would pay the 
management handsomely to protect the 
eyes of their men. 

When I first became interested in the 
conservation of vision, goggles were 
rather crude because at that time there 
was no kind of glass that would with- 
stand heavy blows without breaking. 

Over the years, however, glass has been 
developed that has all the essential quali- 
ties for the risk. We use the best grade 
of glass that money can buy and it is 
tempered so that it will stand thousands 
of blows with a 5-in. steel ball dropped 
from a height of 40 inches. 


Buy the Best 


By no means will every goggle on the 
market stand such abuse, and we keep 
a sharp lookout for the invasion of in- 
ferior glass. Despite the fact that we 
supply the best grade of goggles at no 
cost to the worker, occasionally a new 
man brings a pair of his own and I 
give him a demonstration by striking the 
lenses with the handle of a paper knife, 
shattering them instantly. 

“Hey,” yelps the man, “those cost me 
a dollar.” 

“Well,” I reply, “you didn’t get much 
for your money. You don’t have to buy 
goggles. We give them to you.” 

I show him another demonstration 
using a pair of our own, and say: 
“That’s the kind we give you. A lot of 
good that junk of yours would be in 
stopping a piece of flying metal!” 

A good pair of goggles purchased at 
quantity prices costs about $1. We use 
the type with side screens made of wire 
mesh. We provide prescription lenses 
for men with defective vision at an 
average cost of about $4.50 per pair— 
free to them of course. 

When a man leaves our employ, his 
goggles are sterilized and placed in 
stock. Every once in a while when men 
quit they want to purchase their pre- 
scription goggles. Many of our employees 
who have been provided with this par- 
ticular type of protection take their 
goggles home at night for reading pur- 
poses, simply because they do not pos- 
sess private glasses. 
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Newcomers frequently object to wear- 
ing goggles, but the old-timers are so 
sold on the idea that many of them take 
their goggles home and wear them 
while chopping kindling wood or stoking 
coal or doing other household jobs. 

As for the old-fashioned objection 
that goggles are uncomfortable, watch 
our men on their way to lunch. Half of 
them are still wearing goggles and don’t 
realize it, any more than my grand- 
mother did when she searched the place 
for her glasses—which were on _ her 
forehead all the time. When office people 
go into the shop, they wear their goggles, 
and sometimes forget them so com- 
pletely that when they return they sit 
at their desks still wearing them. 

The greatest hazard to the eyes of 
American workmen is the rule request- 
ing that they wear goggles on jobs 
that are hazardous to their sight. Tell 
me, what jobs are not hazardous to the 
eyes? Of course, ordinarily speaking, 
grinders wear goggles, but how many 
woodworkers use them? A sliver of steel 
can be removed with a magnet, but when 
a man gets a splinter in his eye, it 
sometimes requires a serious operation 
to remove it. Ask any oculist what a 
sliver of wood will do to an eyeball. 

A trucker bringing forgings or cast- 
ings to a grinding department is cer- 
tainly exposing his eyes to danger, but 
how many companies insist that these 
men protect their sight? We do. 

The men who often need protection 
do not get it under the “hazardous 


work” rule, and moreover, such a rule 
leaves a twilight zone and stirs resent- 
ment among the men who have to wear 
goggles because they feel they are be- 
ing discriminated against. 

In The Pullman Company it is easy 
goggles 


to get a new man to wear 








because they are a condition of em. 
ployment, and we have very little dif_- 
culty in getting him to agree to the 
mandatory rule because there is no dis- 
crimination in favor of anybody’s preju- 
dices. If a man becomes careless in 
regard to wearing his goggles, we lay 
him off for a day or two as a reminder. 
You can bet your life that after that he 
keeps his goggles where they belong. 

Horrible examples, bulletins, or dis- 
criminatory rules will never solve the 
problem. There is only one answer—a 
mandatory rule that goggles be worn 
universally. 


Not Easy to Enforce 


Mind you, it is not an easy matter 
to have such a rule enforced. It took 
a long time before management and 
men were completely convinced, but by 
continually hammering away on _ the 
subject we won them over. For educa- 
tional purposes we used goggles broken 
in service, photographs of one-eyed men. 
We emphasized the humanitarian side of 
the question, to say nothing of the cost 
of compensation to the company and 
the loss of earning power to the men. 

The same kind of education was used 
on all people whose moral support and 
authority were so essential to our cam- 
paign. Now the rule is taken for granted, 
so much so that our department heads 
carry their goggles in their grips when 
visiting other plants. 

Have I sold you the idea? I sin- 
cerely hope so. But in order to obtain 
results, don’t compromise. Keep goggles 
on every man and woman in the plant 
every minute of the time they are on 
duty. It will save you money. And, what 
is more important, it will conserve man’s 
most precious possession—his sight. 





The Pullman Company does not recognize that any factory job is free 


of eye hazards. Goggle rule applies to upholsterers and grinders alike 


















JOHN RICHELSEN 
Personnel Director 
Vanadium Corporation of America 


Niagara Falls, N. Y. 


EADERSHIP will always be needed. 
L There must be leadership so long 
as men work in groups. The par- 
ticular and distinct qualification of the 
foreman is this one trait of leadership. 
A foreman is a foreman, if he is a fore- 
man, because he has this one outstand- 
ing ability. Otherwise he may be a 
jewel of a workingman, and have scads 
of other good points, but he’s no fore- 
man in the real sense of the title. 

Whether adult leadership is a natural 
or an acquired characteristic, or a bit 
of both, will be answered by us accord- 
ing to our range of knowledge and 
experience. 

Snap judgment might lead us to say 
the kid leader of the gang is the natural 
leader and always will be, that the rest 
are just as naturally followers, and 
that’s all there is to it. But, on fur- 
ther thought, some of us are blocked in 
that conclusion because we have seen 
followers, under some incentives, unex- 
pectedly cut out from the herd and 
displace the former leaders with their 
own leadership. 


Can Bet on This 


Foremen and _— sub-foremen— and 
would-be foremen—may lay their money 
on this card. Industry has to have con- 
tact men with labor who can lead and 
direct. These men need to know all 
about the work they require others to 
do. But their greatest value lies in their 
leadership and to that they should give 
most intensive study. 

Jobs change. Machinery becomes ob- 
solete. Previous knowledge of how to do 
certain work becomes useless. Many 
skilled operations go to the scrap heap 
because of technical changes. But the 
qualifications and the attainments of 
foreman-leadership always remain the 
same and will always be in demand. 
For most men are followers, and fol- 
lowers must have leaders. 

The knack of leadership in a fore- 
man consists in the ability to get the 
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Why Isa 


First in a series of six articles by a 
plant operating official who has made 
it his business to understand foremen 


Foreman? 


Most men are followers, and 
followers must have leaders 








loyal cooperation of the men under him. 
There is a vast difference between a 
leader and a driver. If a foreman can’t 
get his men to rally around him and 
help him get his tasks done, he is a 
square peg in a round hole. If a school 
teacher’s pupils constantly fail in their 
examinations, the fault is most certainly 
the teacher’s. 

A foreman whose men rebel, or are 
surly when they respond to directions, 
or are indifferent and lackadaisical or 
careless, is simply not a right foreman. 
Such a foreman should take himself all 
apart and find out what the trouble is. 
If he can’t locate it, or can’t correct it 
when he does find the trouble, he’d 
















better take the first opportunity to be- 
come a follower rather than a leader. 

It isn’t a disgrace to be a follower. 
It isn’t a disgrace not to have an ear 
for music or an eye for target shooting. 
A man is going to be an unhappy fore- 
man if he lacks leadership talent. He 
is losing his time trying to be some- 
thing for which he is not cut out. It 
hurts any man’s morale to know he has 
no prospects of becoming bigger shakes 
along the line he is working at. If he 
can’t be a good leader, he can be a 
good follower. It is the man who is 
neither a good leader nor a good fol- 
lower who is a sure enough misfit any- 
where in industry. 
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Push-a-Button Plant 


Start ‘er up and this plant pretty much 


runs itself. Electrical interlocks and 


photocells don’t let things go haywire 


ARTHUR VAN VLISSINGEN 


Consulting Editor 


tential interest are found in the 

electrical and supplementary equip- 
ment of the new plant of Campana 
Corporation at Batavia, Ill. The power 
comes in off the public service lines at 
440 volts, is stepped down to 208 volts 
for power, 115 volts for lighting, with 
a four-wire system. Feeding from the 
main switchboard are 12 separate panels, 
so that if one should go out the others 
are not affected. 

The plant contains between 250 and 
300 motors of 208-volt, three-phase, 60- 
cycle type. Aggregate horsepower is 
about 600, varying from very tiny frac- 
tionals up to a maximum of 50 hp. on 
pumps, mills and similar heavy equip- 


S« ERAL FEATURES of broad po- 
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ment. All motors over 25 hp. are slip- 
ring with compensating starters. Wher- 
ever there is any possibility of alcoholic 
vapors, motors and starters are explo- 
sion proof. 

The entire building is cooled with well 
water which comes from the ground 
at 50 deg. F. Of air exhausted, 75 per 
cent is recirculated and 25 per cent is 
supplied with fresh air brought in. Two 
outside thermostats operating in con- 
junction with the system keep the hot- 
water or cold-water load balanced with 
the outside temperature. Each section 
of the building can be controlled by in- 
side thermostats which control the re- 
circulating units. 

All piping is copper, so it is feasible 






Photocell control and electric interlock- 
ing equipment liquidate human errors 
in all-important weighing operations 


to use the same pipes for hot water in 
winter, cold water in summer. Air en- 
ters the rooms from above, at 70 deg. 
In private offices in the office section, 
recirculating units are employed to 
permit individual control of room 
temperature. 

In one section of the plant—and only 
one—is the product open to the air at 
any time. This is in the room where 
the products—Italian Balm and Dreskin 
—are bottled and packaged. It is there- 
fore desirable that the air here be kept 
exceptionally free from all dust. 


Dust-Free Air 


Several devices are employed to con- 
tribute to this condition. In the first 
place, empty bottles are removed from 
the incoming cases and placed on con- 
veyors leading to the machine lines. This 
is done outside the filling room; the 
conveyors lead through openings in the 
glass-block partition just large enough 
to accommodate their passage. 

The empty cases (for reshipment after 
filling) are lowered to the next floor 
below, carried under the floor by con- 
veyor, elevated to the packing depart- 
ment which is in a room separate from 
filling. Therefore, the dust and lint in- 
separable from corrugated shipping 
cases bypasses the filling room. 

All these rooms are, of course, air- 
conditioned. But in the filling room a 
slight static air pressure is maintained 
so that the flow of air is outward, 
effectively blocking off entry of dust 
or other contamination from other de- 
partments despite doors and ports for 
horizontal and vertical materials han- 
dling equipment. 

In rooms where machine motors are 
used and where there is even a remote 
chance for the escape of alcoholic va- 
pors into the atmosphere, air condition- 
ing and ventilating equipment is inter- 
locked with the motors. Therefore, if 
ventilation ceases to be positive, motors 
cannot be run and the danger of sparks 
is held down. To be sure, all electrical 
equipment is explosion proof in any de- 
partment where there exists a theoreti- 
cal hazard of alcohol fumes. But the 
ventilation interlock is to make things 
doubly sure. 

The method of interlock is extremely 
simple. If the ventilating equipment 
stops or is not turned on, then an ener- 
gized magnetic switch fails to come on. 
This breaks the circuit. It is impossible 
to run the processing equipment. Also, 
if the ventilating equipment is ener- 
gized but the room is not yet getting 
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ventilation through the ducts, the proc- 
essing equipment cannot be operated. 
There is a damper in the duct which 
can be swung open only by the suction. 
If it is not so swung open, this cuts 
out the processing equipment. 

Photocells and interlocking controls 
are used on practically all weighing, 
mixing, and processing equipment. The 
former are used for three general classes 
of work in the plant: 


1. In connection with scales used for 
weighing. The method here employed con- 
sists of indicator arms attached to the regu- 
lar scale pointer, but set to pass a given 
point when the predetermined weight has 
been reached. The light source shines from 
the outside toward the scale dial, pointed 
directly on an inset which leads to the 
photo-electric relay. When the indicator 
arm reaches here, it breaks the beam and 
the relay acts. Whether the result is now 
to open or close valves, move a turntable, 
or start a pump or shut it off, is purely a 
matter of the hook-up from this point. 

2. Control of conveyor and elevator equip- 
ment. Here the method is to set the light 
source and the photocells in such position 
that the passage or presence of a load upon 
the belt or elevator platform, or at a given 
position in the path of the equipment, breaks 
the beam. Here again the use to which the 
relay is put, depends solely upon the task in 
hand. One of the most frequent uses is to 
prevent some positive action of the teamed- 
up equipment, as preventing a loading con- 
veyor from letting a packing case move 


to convenient storage areas. 
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forward until the booster carrier is in place 
to receive it. 

3. Deflecting cases on the finished-goods 
warehouse conveyor. This is really a highly 
specialized application of the principle set 
forth in the paragraph above. The photo- 
electric relay and the light source are situ- 
ated on opposite ends of an arm spanning a 
conveyor. The height of this arm, and 
therefore of the light source and electric 
eye, can be controlled with a set screw. 
In use, it is set just high enough to be 
broken by the larger size of shipping case 
used by the plant, and not to be broken by 
the smaller size. The relay is hooked to a 
switch that actuates a deflector on the belt. 
Therefore, all packages above the given 
height are deflected at a take-off chute, and 
the rest continue on to the end of the line. 


Electric interlocking controls are used 
for five general purposes: 


1. In processing to assure sequence. The 
fully automatic character of processing in 
this factory is such that very little manpower 
is used in processing departments. Once 
the machinery has been set in motion, it 
pretty much runs itself. Obviously, in any 
such set-up the results of faulty sequence 
would be catastrophe, either through dam- 
age to equipment or to product. Controls 
are therefore used to make sure that, for 
example, Operation 31 cannot get under 
way until Operation 30 has been finished. 

2. In processing to assure proper index- 
ing. This is particularly important in two 
major processing departments where com- 
pounding and mixing operations are carried 





Hedrich-Blessing 
Photocells are used to deflect cases of finished goods from conveyor 


Note portable chute in foreground 


on in succession by having mixing tanks on 
turntables which proceed from one station 
to the next. Obviously, if the injection of 
materials were to start when tanks were not 
in place, the result would be a mess. 


3. In processing to assure full weights, 
This ties in closely with the first use de. 
scribed for photocells. In fully automatic 
operation, it is important that the proper 
amount of each ingredient be added before 
moving on to the next operation. Since the 
full weight has usually been provided in 
a supply tank or other vestibule source, the 
electric interlock is used to make sure that 
the supply tank has emptied itself or that 
the receiving tank has depressed the scale 
far enough or that the level of material in- 
side has reached the indicated stage. 


4. On control panel boards to insure com- 
plete sequence and timing of operations. 
Much of the processing in the fully auto- 
matic departments is controlled by panel 
boards which are themselves complexly 
wired controls. The electrical interlocks are 
provided to assure that operations are not 
started until the preceding operations have 
been completed. 

5. On ventilation. As has been previously 
explained, this is used chiefly where a theo- 
retical alcohol fume hazard exists, and is 
used to make sure that motors cannot run 
unless there is positive ventilation. 


An interesting interlocking control 
set-up is that used on the water supply. 
The plant has two shallow wells, which 
were found to be preferable to one deep 
well to give the necessary flow—chiefly 
because the shallow-well water is colder, 
and incidentally because of the de- 
creased lift in providing the water sup- 
ply. Instead of a 100-hp. motor, which 
would be theoretically required for one 
deep well, the two shallow wells are 
operated, the shallower one with a 25- 
hp., the other with a 40-hp. motor. 


Pair of Pump Controls 


Usually the 25-hp. pump is sufficient 
to hold the required pressure, but if it 
cannot keep up with the load, the 40-hp. 
pump automatically cuts in. The two 
wells feed into a common pressure regu- 
lating valve. Each has its own water 
tank, automatically regulated to pro- 
vide the requisite pressure. An air 
cushion is maintained in each tank to 
hold a steadier pressure with a minimum 
of pump operation, and a trap regulator 
is employed for the water levels so 
that the air cushion will he maintained. 

A mercoid pressure control is used 
at each well to turn the pump on and 
off. But also, just in the event of a pos- 
sible failure of the mercoids, if one goes 


_out a control is right there as a standby 


regulator. Thus there is a pair of con- 
trols at each pump and tank, which ap- 
peals to the management as an inex- 
pensive way of assuring pressure under 
even adverse circumstances. 
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These Power Drive Troubles 


Can Be Avoided 


Four case histories in mechanical power transmission. Four application and installation troubles that 


need never have happened. And four relatively simple steps that were taken to set things straight 


WILLIAM STANIAR 
Mechanical Power Engineer 
E. I. duPont de Nemours & Company 
Wilmington 


an efficient and economical power 

transmission method, but when ex- 
cessively high speeds are _ involved, 
difficulties based on the action of centrif- 
ugal force can be expected. Failure to 
obtain the required driven speed is often 
caused by the V-belts rising or being 
forced out of the grooves of the small 
sheave by this action. 

For example, a 66-in. specially con- 
structed fan was to operate at 3,250 
r.p.m. in order to supply sufficient 
vacuum for a certain drying process. 
The initial installation consisted of a 
100-hp., 750-r.p.m., compensator-started 
motor, on slide rails, direct connected 
to the fan shaft by 16 B-section V-belts 
on a center of 56 inches. The drive 
was horizontal with the power pull bot- 
tom side. The driving or motor 16- 
groove sheave was 32 in. pitch diam., 
and the driven 16-groove fan sheave was 
of necessity 7.4 in. pitch diam. to fur- 
nish theoretically a fan speed of 3,250 
r.p.m. This resulted in a belt speed of 
6,250 f.p.m. The installation was con- 
sidered ideal, but in actual operation it 
proved to be a failure. 


T= MULTIPLE V-BELT drive is 


Belts Would Lift 


Regardless of the tension applied to 
the belts by keeping the motor at a 
maximum setting on the slide rails, it 
was not possible to get more than 2,950 
r.p.m. on the fan shaft. As soon as the 
motor reached full speed, centrifugal 
tension caused the 16 V-belts to lift 
slightly out of the grooves of the driven 
sheave, thus causing a loss of speed in 
view of decreased frictional contact on 
the angular sides of the grooves. 

The difficulty was overcome, as illus- 
trated by Figure 1, by replacing the 
V-belt drive with a gravity-type, pivoted- 
motor-base belt installation. A  32-in. 
diam. by 17-in. face driving pulley was 
installed on the motor, and a 7.4 in. 
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Figure 1. 





Centrifugal force made it impossible for V-belts to bring this 66 in. 


fan up to required speed of 3,250 r.p.m. A pivoted-base motor was the answer 


diam. by 17-in. face driven pulley was 
placed on the fan shaft. 

These pulleys were connected by a 
16-in. light double mineral retanned 
leather belt made endless. The slide 
rails were eliminated, and the motor 
was placed on a pivoted base with 
proper adjustment for the speed, ratio, 
and power requirement. 

By this change a speed of 3,250 
r.p.m. was obtained on the fan shaft, 
because the effect of centrifugal force 
or tension was automatically overcome 
by the weight of the motor on the belt 
through the action of the pivoted motor 
base. Due to the high speed of the belt, 
a steel guard was installed for safety 
reasons. 

Another thing that should not happen 
is the transfer of annoying vibrations. 
Regardless of the type or construction 
of gearing employed, there is always 
evidence of hum and minute vibration, 
particularly when this medium of trans- 
mission is operating at high speeds. 
Therefore, in cases where such factors 
are detrimental or annoying, considera- 
tion should be given to the method of 
support or a different method for me- 


chanically transmitting power should be 
used. 

For example, three large cooling 
towers of an air conditioning system 
were installed on the roof of a steel 
frame building. See Figure 2. Each 
tower was equipped with a 6-ft. diam. 
fan driven direct by a 744-hp. (at 1,750 
to 400 r.p.m.) motorized gear reduction 
unit. The fan hub was keyed to the 
slow-speed shaft of the reducer, there- 
fore operated at 400 r.p.m. The motor- 
ized reduction units were supported on 
top-and-bottom flanged pipe columns, 
approximately 6 ft. high. These col- 
umns were supported by cross-member 
steel channels which were in turn se- 
cured direct to the main columns of the 
building structure. 

The uncontrollable hum of the high- 
speed gearing of the reduction units and 
the vibratory reaction generated by the 
flow of air through the fans were con- 
ducted by the supporting steelwork of 
the driving units to the columns of the 
building and thence into the occupied 
rooms of the structure. 

The method employed for the driving 
of these fans cannot be held responsible 
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Figure 2. Hum and vibration from three cooling tower fans 
were overcome by a multiple V-belt drive plus cork insulation 


for a difficulty of this character, because 
these inherent troublesome character- 
istics of high-speed gearing could have 
been dampened to a large extent, if con- 
sideration had been given them during 
the original design, by rubber or cork 
insulation between the base of the mo- 
torized reduction unit and the upper 
flange of the steel supporting columns. 
This insulation method was considered 
after the fact, but in view of the neces- 
sity of a substantial thickness of insula- 
tion and an extremely close clearance 
between the periphery of the fan and 
the fan housing, it was not practicable 
or economical to alter the fan centers. 

To provide sufficient insulation thick- 
ness without changing the centers of the 
fans necessitated costly alterations in 
the steel supporting structure. In view 
of this, the difficulty was overcome by 
completely changing the method of driv- 
ing the three fans. 


Smooth Flow of Power 


From a_ mechanical transmission 
standpoint, there is no medium that 
delivers smoother flow of power on short 
centers than the multiple V-belt drive. 
This method was therefore resorted to. 
Each of the three fans was direct con- 
nected to a 744-hp., 1,750-r.p.m. motor by 
a 4-strand V-belt drive. It was necessary 
to remove the motorized reduction unit 
and provide a new fan shaft and suit- 
able anti-friction bearings. It was also 
necessary to provide suitable steelwork 
for supporting both the new motors and 
fan shafts. 

To protect against any transference 
of possible vibration caused by the air 
flow through the fans, cork insulation 
was installed between the motor bases 
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and the supporting steelwork and also 
beneath the base plates of the anti-fric- 
tion bearings of the fan shaft. This 
method did not alter the center of the 
fans. Naturally the noise produced by 
air rushing through fan propeller blades 
operating at high speeds cannot be 
eliminated, but the vibrations connected 
with such operations can be. 

Figure 3 illustrates the fallacy of at- 
tempting to use ring gears of the her- 
ringbone type secured to a large steel 
cylindrical shell when such a shell is 
subjected to sufficient temperature to 
cause longitudinal expansion. 

This ball mill, using 114-in. steel 
balls, was employed for grinding iron 
and steel scrap to powder. The grind- 
ing agents and the product being ground 
were entirely metallic. Therefore, in 
view of the large diameter of the mill 
and a speed of 28 r.p.m., temperatures 
ranging from 750 to 850 deg. F. were 
generated. 

The drive consisted of a 250-hp. 
motor direct connected to the pinion 
shaft of the mill by a proper set of 
V-belts. A shrouded herringbone pinion 
on this shaft meshed with a sectional 
non-shrouded 13-ft. herringbone ring 
gear bolted through lugs to the mill 
shell. 

Immediately adjacent to each hub of 
the pinion was a sleeve-type bearing of 
substantial proportions. Clearance be- 
tween the pinion hubs and the bearings 
was approximately 14-in. Thus a very 
limited amount of pinion float was pos- 
sible. Regardless of the fact that gears 
of the herringbone type cannot float in 
relation to each other, it appears that 
extra precaution was taken by the 
manufacturer to prevent self-adjusting 
action of the gears, based on the in- 
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corporation of a shroud on the pinion. 

After an initial 6-hour operation of the 
mill, a peculiar vibration developed. 
Upon close inspection the cause was lo- 
cated at the mesh point of the herring. 
bone pinion and ring gear. It was noticed 
that one of the pinion hubs was contact- 
ing and therefore causing a grinding 
action on the end of one of the bearings, 
and one edge of the ring gear was cut- 
ting into the shroud of the pinion. 

The mill was shut down for several 
hours while the pinion and ring gear 
were adjusted to the original clearance. 


It Happened Again 


After a second run of approximately 
6 hours, similar trouble was experienced. 
The first conclusion was that either the 
pinion was sliding on its key or the 
ring gear was not held securely enough 
to the shell of the mill. A check of 
these possibilities, however, proved that 
the conclusion was erroneous. 

Longitudinal expansion of the mill 
shell, due to the high temperatures in- 
volved, had not been considered until it 
was realized that the movement of the 
gears during both runs had been in the 
same direction. An expansion calculation 
showed that a steel shell of this diame- 
ter and length when subjected to a tem- 
perature of 800 deg. F. would expand 
14 in. from the center in each longitu- 
dinal direction. In view, therefore, of 
only 14-in clearance between the hub of 
the pinion and the bearing end, and the 
impossibility of herringbone gears _per- 
mitting tooth-sliding action on each 
other, the pinion was forced along its 
key 1% in. until it contacted the rigidly 
held bearing. The remaining 1%-in. ex- 
pansion of the shell, due to the intensity 
of pressure, was absorbed by the ring 
gear cutting into the shroud of the 


(Continued on Page 145) 
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Figure 3. Difficulties caused by longitu- 
dinal expansion were overcome by sub- 
stituting spur ring gear and shroudless 
spur pinion for the herringbone set 
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If Controls Go Bad 


Half the battle in maintaining control equipment 
lies in knowing where trouble is likely to occur, 
and how to locate the cause when it does break 


L. E. MARKLE 


Control Engineer 
Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


day require motor drives for 
which the control equipment 
tends to become more and more compli- 
cated. Failure of any element of the con- 
trol to function properly results inevita- 
bly in delays, perhaps serious trouble. 
It is practically impossible to antici- 
pate all maintenance problems that may 
arise with control equipment. However, 
a clear understanding of the more com- 
mon causes of trouble, and how to pre- 
vent, locate, and correct them will 
greatly simplify the task of keeping con- 
trols in proper working order. 


M ANUFACTURING operations to- 


Dirt 


This is always a serious menace to 
electrical equipment. The cost, weight, 
and size of equipment are often much 
increased to overcome the effects of dirt. 
Inclosures of dust-tight design are fre- 
quently used. 

Dirt causes trouble in various ways. 
When it collects on surfaces between un- 
insulated parts, it reduces the effective 
insulation across the insulating surface 
and false circuits, short circuits, and in- 
sulation breakdowns occur. 

Metallic dust is extremely objection- 
able. It is a good conductor, and a very 
slight amount can cause insulation 
breakdowns. The metallic dust may be 
magnetic, so that it clings to magnetized 
parts on all surfaces. If present in suf- 
ficient quantities it will cause tight 
pivots, congest bearing surfaces, and 
cause sluggish action of contactors and 
relays that must operate freely for suc- 
cessful performance. 


Moisture 


Moisture must always be avoided on 
electrical apparatus. In general, control 
apparatus can be well protected against 
moisture, but it is sometimes very difh- 
cult to eliminate it. There are, for exam- 
ple, installations where the apparatus is 
subject to such temperature changes that 
condensation occurs and enough moisture 
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results to cause trouble. Presence of 
moisture in conduits causes grounds, 
false circuits, and finally short circuits. 


Loose Connections 


When an electrical connection is made, 
it should be tight. This need is responsi- 
ble for the common practice of soldering 
electrical connections when practicable 
to do so. The importance of having tight 
busbar or stud connections can hardly be 
over-emphasized. 

A loose connection is always a possible 
source of erratic operation because it 
may complete a circuit for a time and 
later open it. Such connections are often 
difficult to locate. Vibration may cause 
loose connections to complete circuits, or 
open them. Expansion under rising tem- 
perature may close or open circuits when 
nuts and clamps are not tight. 

When connections are loose there is 
always a rise in temperature at the loose 
contact point because of the increased 
resistance. If the parts have excess ther- 
mal capacity, no particular harm may 
result. This is not a usual condition, 
however, and the parts usually become 
extremely hot. As the temperature rises, 
the contact resistance increases, and the 
temperature rises still higher. The re- 
sults are, therefore, cumulative in the 
harmful direction. 


Corrosion or Oxidation 


Metallic parts of control apparatus are 
all subject to corrosion or oxidation. For 
this reason they should be suitably pro- 
tected. 

Rust is always undesirable, and _ its 
presence seriously impairs both the oper- 
ation and the appearance of apparatus. 
If equipment has been idle for some 
time, enough rust may have accumulated 
to interfere with the freely moving parts 
of relays and other devices. 

Current-carrying parts of control 
equipment are usually made of copper. 
Copper does not rust, but it does oxidize, 
and copper oxide has a very high resist- 








ance. It is practically a non-conductor. 

If a contactor or relay operates fre- 
quently, the contacts are kept relatively 
clean by the wiping, rubbing, or rolling 
action that occurs when they open and 
close. When they are not operated for a 
while, so much oxidation sometimes 
occurs that contacts which must open 
and close circuits fail to do so, and faulty 
operation or failure result. 

The formation of oxides is increased 
if the apparatus is located where acid or 
chemical fumes are prevalent. Special 
protection is often required to prevent 
complete destruction from fumes where 
the’ atmospheric conditions are bad. 


Operation of Contactor 


When the coil of a contactor or relay 
is energized or de-energized, some action 
is expected. The device may open or 
close. If the contactor or relay is slug- 
gish in operation, the functioning of the 
entire control will be unsatisfactory. If 
one device fails to operate, the entire in- 
stallation is unreliable. 


Low Voltage 


Insufficient or low voltage on the sys- 
tem is a common cause of sluggish action 
of contactors and relays. Coil designs are 
made for certain voltage ratings. Stand- 
ard coils will operate the associated de- 
vices on voltages as low as 85 'per cent 
of normal for a.c. coils, and 80 per cent 
for d.c. coils. System voltages may, how- 
ever, drop to values so low that operating 
coils either do not operate the devices 
at all, or only in a sluggish manner. 


Oil and Grease 


Lubricants are seldom used on control 
apparatus, although oil is sometimes 
used in dashpots, and lubrication may be 
desirable on motor-driven devices or 
similar mechanisms. Presence of oil or 
grease on the moving parts of magnetic 
contactors and relays, however, is unde- 
sirable because they collect dirt and 
the mixture soon causes unsatisfactory 
operation. 


Friction 


Excessive friction in control devices is 
sometimes caused by misalignment of 
parts. The lighter parts may have been 
bent in one way or another, during ship- 
ment. Increased mechanical friction nat- 
urally results and should be corrected by 
whatever measures are appropriate. 


Magnetic Sticking 
Bending or misalignment may throw 


magnetic parts so close to each other 
that magnetic sticking may occur and 
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cause sluggish action. This magnetic 
sticking may not be evident when there 
is no power on, but it may be very seri- 
ous when the devices are operating. Such 
conditions are often very difficult to de- 
tect or locate, because they do not show 
up when inspections are made, with 
power off. 


Worn Parts 


Misalignment of parts occurs when 
bearings and bearing pins or pivot points 
become badly worn. This condition is, of 
course, most common on _ installations 
that operate frequently. Installations that 
are subject to heavy duty, and therefore 
wear, require frequent inspection. Parts 
that wear most rapidly will require occa- 
sional replacement. 


Mechanical Interference 


Mechanical motions and devices are 
sometimes associated with the operation 
of contactors and relays. For example, 
relays sometimes use dashpots to obtain 
time-delay action. Time delays are some- 
times also obtained by mechanical ratch- 
eting devices. 

Contactors frequently have mechanical 
interlocks between them to insure that 
both cannot close at the same time. 

These mechanical devices and motions 
must in no way impede the free motion 
and ready action of the contactors and 
relays with which they are associated. 
Periodic inspection of such units will do 
much to prévent trouble. 


Open-Circuited Coils 


When operating coils have open cir- 
cuits in them, they are, of course, unable 
to operate their associated devices. If a 
contactor or relay can be moved freely 
by hand, without noticeable friction, but 
will not close when power is applied, the 
operating coil may have an open circuit 
in it. On the other hand, safety regula- 
tions sometimes do not permit any test- 
ing with power on the control. Under 
these circumstances the quickest way to 
determine whether the coil is defective, 
is to substitute for it a coil that is known 
to be in good condition. 


Open Gap in Magnetic Circuit 


On a.c. devices the coils will overheat 
very quickly if for any reason the device 
does not operate and the coil is kept 
energized with an open gap in the mag- 
netic circuit. 


High Voltage 
Excessively high voltages applied to 


coils continuously will overheat them 
and eventually cause failure. Standard 
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There might be a costly delay if serious trouble should develop 
in this control for a synchronous motor in a rubber mill 


coil designs permit 110 per cent normal 
voltage on continuous service, but it is 
advisable not to exceed materially this 
value of voltage. 


Noisy Contactors 


Direct-current contactors and relays 
always operate quietly. 

Alternating-current devices tend to 
open every time the voltage passes 
through the zero value. This tendency is 
overcome by placing a shading coil in 
the pole face of the magnetic circuit. If 
the shading coil is broken, it is useless, 
and the contactor becomes very noisy. 
The chattering noise is due to the fact 
that the contactor is alternately allowed 
to start to open and then forcibly closed 
as the a.c. current passes from zero to 
maximum value. 

Noisy operation of a.c. units also oc- 
curs if the magnetic circuit is not com- 
pleted by pole faces that match perfectly, 
or nearly so, when the device is closed. 


Contacts 


The contact tips of a contactor or 
relay are usually made of copper or some 
good conducting material because they 
must carry current. It is on these tips 
that circuits are completed and broken 
as the device closes or opens. They are 
subject to any burning that occurs when 
the contacts part and the arc breaks. For 
this reason they are usually designed for 
easy replacement. 

It is not essential, however, that tips 
be smooth and unmarked. So long as the 
contact surface is clean and there is 
ample material to insure proper contact 
pressure, there is no need to replace tips. 
Contact pressures vary with different de- 
signs; so it is necessary to know what 
the pressure should be for each device. 


Contact tips sometimes become so hot 
that the metal fuses and welds the con- 
tacts together so tney cannot part or open 
when the coil is de-energized. 

A contactor that is sluggish in opera- 
tion, either in closing or opening is likely 
to weld at the tips. 

Welding of contacts creates a serious 
situation because it often means that a 
machine does not stop when it should. 


Bouncing 


When a contactor closes the inertia of 
its moving parts is dissipated in the con- 
tact springs and the blow of the moving 
armature against the stationary magnet 
structure. If the relation of the parts with 
respect to each other has been disturbed, 
or if the contact springs are in question- 
able condition, the contact tips may 
bounce when the contactor closes. 

When this action takes place the tips 
part momentarily and then _reclose, 
finally closing definitely. During the time 
the tips are open an arc exists and small 
particles of metal may fuse sufficiently 
te weld the contacts when they reclose. 
This condition may not be discovered 
until later when the contacts should open 
to stop the motor, but cannot do so. 


Low Contact Pressure 


One cause of welded contacts is low 
contact pressure. It may be due to low 
voltage conditions that do not enable the 
coil to close the device completely. 

Defective springs that are too short or 
that have lost strength from overheating, 
and excessively worn contact tips are 
other causes of low contact pressure. 

(Procedure in locating the causes of 
defective operation of control equipment 
will be discussed in a succeeding ar- 
ticle, to appear in an early issue.—£d) 
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a variable-speed a.c. motor with shunt, d.c. type characteristics 





Variable Speed 
with A.C. 


Well-known principles have been ingeniously applied to produce 


G. A. VAN BRUNT 


Associate Editor 





In this installation the speed regulator is mounted at 
the right of the shaper, with the motor in the rear 


EED FOR variable-speed a.c. motors 
N has long been recognized. Of the 
various designs that have been 
produced, two, the slipring and the 
brush-shifting, are familiar to everyone. 
In the latest design, worked out by the 
Crocker-Wheeler Electric Manufacturing 
Company, some well-known principles 
have been combined and applied in an 
ingenious way to produce a three-phase 
motor having unique characteristics 
which in general resemble those of a 
d.c. motor with variable-voltage control. 
Features include: Speed range from 
standstill to 150 per cent of synchronous 
speed without rheostatic losses; opera- 
tion on full field, which gives full torque 
over the entire speed range; speed is 
practically independent of load; full- 
voltage starting; dynamic braking; re- 
mote and automatic control of speed. 
The motor has a laminated stator core 
with a winding similar to that of a 
standard, three-phase induction motor. 
This winding is connected directly to the 
three-phase power line. The rotor core 
is also laminated and carries a single 
winding similar to an ordinary d.c. ar- 
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mature winding, which is connected to a 
commutator in the usual manner. There 
are three brush studs per pair of poles, 
the brushes being set in a fixed position, 
although they can be shifted. 

When the stator winding of such a 
motor is connected to a three-phase line 
a revolving magnetic field of constant 
strength is set up. The speed of the 
motor will depend on the voltage applied 
to the brushes. At standstill the revolv- 
ing field generates in the rotor winding 
a voltage which appears as a three- 
phase voltage at the brushes. If the 
brushes were short-circuited a heavy 
current would flow in the rotor, which 
would quickly come up to a _ speed 
slightly below synchronous. 

If, instead of short-circuiting the motor 
brushes, there is applied to them a three- 
phase voltage which is exactly equal and 
opposite to the voltage generated in the 
rotor by the revolving field, no current 
will flow in the rotor circuit and the 
rotor will remain stationary. When this 
bucking voltage applied to the motor 
brushes is gradually reduced, the differ- 
ence between it and the voltage gen- 


erated in the rotor winding will cause 
current to flow in the rotor. This current 
will develop torque, and the rotor will 
revolve in the same direction as the re- 
volving field. 

As the difference in speed between the 
rotor and the revolving magnetic field 
is reduced, and the rotor comes up to 
speed, the voltage generated in it will 
be reduced. The rotor actually comes up 
to such speed that the voltage generated 
in it is slightly higher than the bucking 
voltage applied to the brushes. So long 
as the bucking voltage remains constant 
the motor will run at this speed. 

By adjusting the bucking voltage the 
motor can be made to run at any speed 
from standstill to slightly below syn- 
chronous speed. Reversing the three- 
phase voltage applied to the brushes, so 
that instead of a bucking voltage an aid- 
ing voltage is impressed on them, will 
cause the motor to run at speeds higher 
than synchronous. 

It will be noted that only the voltage 
applied to the rotor is varied: the field 
strength is maintained constant. 


Regulator Varies Rotor Voltage 


Means of varying the voltage applied 
to the rotor are provided by the speed 
regulator. This consists of two single- 
phase, induction-type, voltage regulators 
placed in one frame, the two rotors 
being mounted on one shaft. The pri- 
mary windings are located on the rotors 
and connected through flexible leads to 
the three-phase source of power. Two 
secondary windings on the stationary 
element, or stator, are connected in 
open-delta to give a three-phase voltage 
which is applied to the motor brushes. 

Secondary voltage of the regulator 
obviously depends on the position of the 
primary coils with respect to the second- 
ary coils. When the axis of a primary 
coil coincides with the axis of a second- 
ary coil, the voltage induced in the latter 
is a maximum. When the rotor is turned 
so that the axes are at right angles, no 
voltage is induced in the secondary coil. 
If the rotor is turned still further, so 
that the axis of the primary coil coin- 
cides with the axis of the secondary coil, 
but in the opposite direction, maximum 
voltage will again be induced in the sec- 
ondary coil, but it will have a reversed 
polarity relative to the primary voltage. 

By turning the rotor of the speed regu- 
lator through an angle of 180 deg. it is 
possible to obtain, with the present de- 
signs, any speed between a minimum 
slightly above standstill up to a maxi- 
mum speed of approximately 1,800 
r.p.m., although the motor is inherently 
a six-pole, or 1,200-r.p.m., design. 

A fan on the motor shaft supplies suf- 
ficient cooling air for continuous opera- 


















































The speed controller consists of two single-phase, induction voltage regulators. 
Primary windings are on the rotors, secondary on the stationary element 


tion at any speed from 1,800 to 600 
r.p.m. Operation at speeds below 600 
r.p.m. is possible for only short periods 
without some external source of air for 
cooling, such as a separate motor-driven 
fan or blower. 

Percentage drop in speed from no-load 
to full load is comparable to that of a 
d.c., adjustable-speed, shunt motor. 
The drop in speed from no load to full 
load increases somewhat as the motor 
speed is reduced. 

Since the motor operates at practically 
constant field strength the torque, which 
is approximately proportional to the 
product of the field strength and the 
armature current, is constant for all 
speeds. Horsepower output is directly 
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Stator winding of the motor and the 
rotor windings of the speed regulator 
are connected to the three-phase lines. 
Both windings of the regulator are con- 
nected in open delta 
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proportional to the speed. It is said to 
be possible in some instances to operate 
the motor at increased torque at the 
higher speeds, because of the greater 
effectiveness of the fan in cooling it. 

Efficiency is relatively high at all 
speeds, since there are no _ rheostat 
losses. Below synchronous speed the slip 
energy is returned to the line through 
the speed regulator. Above synchronous 
speed part of the energy for driving the 
motor is fed into the stator and part 
directly into the rotor. 

The motor is started directly across 
the line and the rate at which it acceler- 
ates, as well as the value of current 
drawn from the line, depend on the 
rapidity with which the regulator is 
moved to the higher-speed positions. The 
principle of operation is such that only 
the starting torque required need be de- 
veloped, thus reducing the current draw. 
Full-load starting torque can, therefore, 
be developed on little more than full- 
load current, although starting torques 
of 300 or 400 per cent are available. 

Power factor depends on the brush 
setting; in general, it is higher at the 
higher speeds. As the brushes are 
moved, efficiency and power factor im- 
prove up to a certain point; beyond it, 
higher power factor can be obtained 
only at the expense of efficiency. The 
brushes are commonly set at the point 
where the motor develops the maximum 
torque per ampere. 

As in the case of ordinary induction 
motors, the direction of rotation can be 
reversed by interchanging any two of the 
line leads. No change is required in the 
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Curves show speed and torque relations 
of a 3-hp., 60-cycle, 220-volt motor 
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Tests on a 74%-hp. motor gave these 
results. Other ratings available are I, 
2, 3, and 5 horsepower 


interconnections between the motor and 
the speed regulator. However, the brush 
position which gives the best perform- 
ance for one direction of rotation is not 
the best position for the other direction. 
When frequent reversing is required, 
the brushes are set in a median position 
which will give substantially the same 
performance for both directions. 
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When Lightning Strikes 


It is likely to play havoc with any electrical 
power equipment that is not properly protected 
by means that are based on fundamental facts 


H. M. TOWNE 


Central Station Department 
General Electric Company 
Pittsfield, Mass. 


circuits and apparatus is the great- 

est single factor limiting the con- 
tinuity of electric power service. To 
minimize its effects on apparatus and 
service requires knowledge of the char- 
acteristics of lightning impulses, the 
operation of protective devices, and the 
principles underlying satisfactory coordi- 
nation and protection. 

Knowledge of the fundamental char- 
acteristics of lightning and its behavior 
on circuits and apparatus has been 
greatly enhanced by field and labora- 
tory studies during the past few years. 

Many of the recent investigations have 
been concentrated on the characteristics 
of the lightning stroke. Photographic 
studies show that the flash is initiated 
by a progressively stepped, dart-like 
streamer or leader stroke traveling rela- 
tively slowly from cloud to earth. It is 
followed, at the instant of contact, by 
the more intense main stroke which 
builds up from earth to cloud. In gen- 
eral these figures are representative: 

The leader stroke has a velocity toward 
earth of about 170 ft. per microsec. 
(one-millionth of a second) ; the interval 
between progressive steps is about 100 
microsec.; length of the progressive 
steps or streamer formations is about 
170 ft.; the total time to reach earth 
ranges up to 0.02 second. 

The main stroke builds up from earth 
to cloud at a velocity of 65 to 450 ft. 
per microsecond. 

Path of the stroke is determined by 
local ionization at the tip of the pro- 
gressing leader. When near earth 
streamers may extend upward, especi- 
aliy irom tall objects. with the leader 
terminating on a streamer. Branching 
may occur, particularly from _positive- 
cloud-polarity strokes. 

Voltage of the thunder cloud varies 
from 100,000,000 to 1,000,000,000, and 
the voltage gradient at the earth’s sur- 


[cai overvoltage on electric 
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face directly below the cloud may range 
from 1.5 to 85 kv. per foot. Rate of 
change of the cloud field at the time 
of stroke may be up to 30 volts per foot 
per microsecond. Quantity of charge of 
the cloud may be from 0.05 to 20 cou- 
lombs.* 

Total current of the main stroke may 
range from 3,000 to 220,000 amp. crest. 
The rate of build-up of the average 
current may be on the order of 4,500 
amp. per microsecond. 

Surge impedance of the stroke is on 
the order of 400 ohms. 

Duration of a single main stroke 
ranges up to 80 microsec. or more, but 
with 75 per cent of the strokes it is less 
than 30 microsec. The time to build 
up to maximum current is from less 
than 2 up to 10 microseconds. 

Polarity of strokes may be positive or 
negative, but 95 per cent of those hitting 
transmission towers or radio masts are 
negative: that is. the cloud is negative 
with respect to earth. 


Strikes More Than Once 


About 25 per cent of strokes are mul- 
tiple or repetitive, consisting of two or 
more separate discharges in rapid suc- 
cession in the path of the initial stroke. 
Multiple strokes may involve as many 
as 40 successive discharges. Total dura- 
tion of the multiple stroke may be as 
much as 0.9 sec. The time interval be- 
tween individual discharges of a mul- 
tiple stroke may range from 600 micro- 
sec. to 0.5 second. 

Some storms produce few or no mul- 
tiple strokes; others show an appreciable 
percentage. The illustration shows a 
typical multiple stroke. 

Lightning voltages on exposed elec- 
tric circuits may occur by electrostatic 





* The quantity of electricity which passes 
a point in a conductor when 1 amp. flows 
for 1 second. 














A multiple stroke scores a hit on the 
Empire State Building in New York 


induction due to the sudden collapse 
of the cloud-to-earth field, and also by 
direct strokes or side flashes. Induced 
voltages are of the highest magnitude 
in the region directly beneath a dis- 
charging cloud, where the field intensity 
was greatest at the instant of the stroke. 

This induced lightning voltage may 
reach magnitudes of 500,000 volts or 
more under some conditions; it may 
occur on an appreciable portion of ex- 
posed lines or circuits, even though the 
lightning stroke is a considerable dis- 
tance away; it is proportional to the 
height of the line conductors above 
earth, and will occur simultaneously on 
all conductors or phases of the circuits 
involved. Induced voltage on the con- 
ductors is of opposite polarity to that 
of the discharging cloud. 

Such induced voltages are an im- 
portant source of lightning flashovers 
and damage to apparatus on the medium- 
and lower-voltage systems. In general. 
they are not likely to be harmful to 
lines or systems above 66-kv. rating 
where the flashover level of the system 
insulation is in excess of the highest 
probable induced voltages. 

Where direct strokes hit or otherwise 
contact circuits or apparatus the volt- 
age imposed may be on the order of 
several thousand kilovolts. | Measure- 
ments have indicated 3,000 kv. from 
conductor to ground on steel-tower trans- 
mission lines. and 5,000 kv. on more 
highly insulated, wood-pole transmis- 
sion lines. The polarity of the imposed 
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E.E.L—N.E.M.A. Basic Insulation Levels* 


Low-Frequency, 


Nominal Circuit V oltage Class, Impulse 1-Min. Test, Wet Flashover, 
Volts, R.m.s. Kv., R.m.s. Kv., Crest Kv., R.m.s. Kv., R.m.s.** 
120 
240 1.2 32 10 2.5 
480 
600 
2,400 
2,500 2.5 53 15 5 
4,160 
4,330 5 63 19 10 
4,600 
4,800 
6,900 8.66 80 26 18 
11,500 
13,800 15 100 34 30 
23,000 25 150 51 51 
34,500 34.5 190 70 70 
46,000 46 250 93 93 
69,000 69 360 139 139 
92,000 92 470 185 186 





Min. 60-Cycle 


* Data for circuits rated 115,000 to 287,500 volts have been omitted. 
** Based on withstanding switching surges of 3% times normal. 





voltage is the same as that of the dis- 
charging cloud. The voltage is localized 
at the point struck, and builds up ex- 
tremely rapidly during the develop- 
ment of traveling waves away from this 
point, with the result that local flash- 
over will usually occur here from con- 
ductor to ground. 

Occurrence of direct strokes depends 
on the degree of exposure, such as the 
height of the circuits or structures, 
shielding influence of buildings, topo- 
graphical contour, and path of storms. 


Waves Are Set Up 


Both induced lightning voltage and a 
direct stroke on a circuit result in waves 
of voltage and current traveling along 
the conductors. These have a wave front 
and length or duration related to that 
of the cloud discharge causing them. 
Wave velocity on an overhead line is 
approximately 1,000 ft. per microsec.; 
in cables it is about 600 ft.; in a buried 
counterpoise or conductor, about 300 
ft. In some inductive apparatus, such 
as rotating machine armature windings, 
the velocity may be only 75 ft. per micro- 
second. 

The free traveling wave is half elec- 
trostatic energy, 42CE’, and half electro- 
magnetic energy, %LI. The relation of 
the voltage and current magnitudes of a 
free traveling wave depends on the 
ratio of the capacitance and inductance 
per unit of length of the circuit traversed. 
This ratio is usually expressed as the 


surge impedance, Z = \/L — C, and is 
about 500 ohms for overhead lines; 20 
to 60 for cables; 150 to 200 for a 


buried conductor or counterpoise; 200 
to 1,600 for rotating machine windings; 
and on the order of 5,000 ohms for a 
This latter figure is com- 


transformer. 
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plicated by coil-to-coil capacitance and 
mutual inductance, which makes surge 
impedance variable at different points. 

Current of a free traveling wave is 
E — Z; hence on overhead lines the 
wave current is about 2 amp. per kilo- 
volt of surge voltage. In other words, 
a 1,000-kv. wave would involve 2,000 
amp. in the line traversed. 

Lightning waves on overhead lines 
attenuate or diminish with travel, the 
degree being dependent on_ polarity 
and wave shape: positive waves and 
short, peaked waves attenuate more 
rapidly. Attenuation is proportional to 
the square of the wave voltage. In 
general, a 2,000-kv. wave will attenuate 
to half value in 3 miles of travel; a 
1,000-kv. wave in 6 miles; and a 500-kv. 
wave in 12 miles. 

If a traveling wave encounters a 
change in surge impedance it undergoes 
reflection which may increase the volt- 
age and decrease the current, or vice 
versa. When a wave E: traveling on a 
surge impedance Z, encounters a surge 
impedance Z, the voltage on Z. becomes 
E, = E, ns, Z, oF Bi = on 

Zs +1 

The component of voltage reflected 
back on Z, is equal to the voltage on Z: 
or transmitted component, minus the 
incident component, or E, = E, E.. 

When E, is less than E, the reflected 
wave is of opposite sign to the incident 
wave, or is a wave of voltage reduction. 

The wave current can in all cases be 
obtained by dividing the component 
voltage by the surge impedance in 
which the current is flowing. That is. 
i, = £2, =~ Z,; i, = £, + Z,; (. = £- 
+ Z,. 

The two extremes of reflection are 
met when a traveling wave on a line 





encounters an open circuit or end of the 

line, constituting a surge impedance of 
infinity, and when the wave encounters a 
line-to-ground short-circuit path consti- 
tuting a surge impedance of zero. In 
the former instance a reflection occurs 
in which the energy becomes all electro. 
static with double voltage and zero 
current during the reflection process, the 
final reflected wave having the same 
polarity and amplitude as the incident 
wave. 

In the second case a reflection occurs 
in which the energy becomes all electro- 
magnetic with double current and zero 
voltage during the reflection process, and 
the final reflected wave has the opposite 
polarity but same amplitude as the in- 
cident wave. 

Overvoltages may occur on circuits 
and apparatus as a result of disturb- 
ances within the system. Switching 
surges may have amplitudes ranging 
up to 5.5 times the normal line-to-ground 
voltage. In general, they last appre- 
ciably longer than usual lightning surges. 
Measurements of switching surges on 
different systems have shown that 11 
per cent of the surges are 3.5 or more 
times normal. 

The arcing ground, confined to iso- 
lated neutral systems, will produce 
overvoltages on the unfaulted phases 
which are in general on the same order 
of magnitude as switching surges. How- 
ever, the arcing ground overvoltage may 
be of much longer duration and when 
prolonged may cause more or less con- 
tinuous discharge of lightning arresters, 
and ultimate failure. 


Match Insulation and Overvoltage 


Lightning and switching surges are 
the essential voltage phenomena to be 
dealt with in insulation coordination and 
protection. In broadest terms, insula- 
tion coordination consists in proportion- 
ing the insulation of apparatus to the 
anticipated overvoltages. To establish 
coordination for station equipment re- 
quires a knowledge of the impulse 
flashover characteristics of the appa- 
ratus and the impulse protective char- 
acteristics of the arrester or supple- 
mentary protective methods. 

In the absence of complete volt-time 
impulse flashover data for all apparatus 
insulation modern coordination can be 
quite reliably effected on the basis of 
both impulse flashover for the 1.5 x 40 
microsec. positive, full-impulse test wave 
(tail of wave flashover) and wet flash- 
over for 60 cycles. The expression 
1.5 x 40 impulse wave means 114 micro- 
sec. to crest value and 40 microsec. to 
half value of the crest voltage. 

So-called basic insulation levels, shown 
in the table, recently have been estab- 

(Continued on page 145) 
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- Insulation Resistance by Voltmeter Method - 
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HEN insulation resistance is being 

measured by the voltmeter method, 

the value of the resistance, in meghoms, 
can be read directly from this chart. 

Assume that line voltage, V, is 405; 

voltmeter reading through the insulation, 


Prepared by 


CARL P. NACHOD 


Vice-president, 
Nachod & United States 
Signal Company, Inc. 
Louisville, Ky. 


+ 


v, is 5; voltmeter resistance, r, is 50,000 
ohms. Draw a line through the two volt- 
meter readings, 405 and 5, on their re- 
spective scales and continue to the point 
of intersection with the Turning Scale. 
From this point draw a line through the 


value of the voltmeter resistance, 50,000, 
and continue on to the bottom scale. The 
point where the line intersects it repre- 
sents the value of the insulation resist- 
ance in megohms. It will be seen that 
in this case the value is 4 megohms. 
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Duties of Guards and Watchmen 





ANY COMPANIES maintain sepa- 

rate forces of armed guards and 
unarmed watchmen. The armed guards 
usually are in uniform, the watchmen 
are not. Chief duty of the watchmen is 
to be on guard against fire and other 
hazards to the plant, such as leaking 
pipes and sprinkler systems. Chief duty 
of the armed guards is to be on guard 
against the human hazards, such as 
theft. In a number of companies these 
duties are combined in one group. 


Police Force Duties 


Main duty of the uniformed company 
police force is to protect company prop- 
erty. It keeps unwelcome visitors off the 
premises and sees that company prop- 
erty is not taken out without authoriza- 
tion. It patrols the grounds and, if there 
is not a force of inside watchmen, it 
patrols the buildings also. It watches for 
incipient fires and for all infractions of 
company rules. It directs traffic, if nec- 
essary. It makes arrests when the occa- 
sion arises. It answers questions of the 
public and of employees to the best of 
its ability. In individual companies spe- 
cial duties may be added, such as deliv- 
ering interplant mail, raising the flag, 
and so on. An outline of the duties of 
policemen in three organizations follows: 


A Chemical Company 


The plant police department of a 
chemical company consists of a chief, 
assistant, 3 sergeants, and 5 patrolmen. 
All are uniformed and armed while on 
duty. The men work 8-hour shifts, 5 
days a week, with a sergeant and patrol- 
man on each shift. The assistant chief 
acts as relief sergeant when the chief is 
on duty, and in his absence acts in his 
place while one of the patrolmen acts as 
relief sergeant. 

Headquarters of the police depart- 
ment are located at the main entrance 
to the plant, where the control levers 
of the electrically operated pedestrian 
and truck gates are located. One officer 
is constantly on duty here, day and night. 
His duties are to answer all inquiries 
and telephone calls; admit visitors, fur- 
nishing them with visitors’ badges for 
identification; keep a daily record, stat- 
ing the time and destination of all vis- 
itors, pleasure cars, or trucks entering 
and leaving the plant; inspect all pack- 
ages taken out of the plant and see that 
they are properly O.K.’d. 
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A supplementary duty of the depart- 
ment is to distribute and pick up all 
mail for all departments. 

The plant covers 48 acres and requires 
10 men to police it properly with a 
watchclock system. There are three 
routes in the plant, known as East, 
North, and South, with 16 key stations 
on each. It requires 30 min. to cover 
each route. On each shift, a sergeant 
and patrolman alternate every half hour 
and change the route each night. The 
starting time is 5:30 p.m. and the finish- 
ing time 7 a.m. Twenty-seven rounds 
are made during these hours, with nine 
rounds on each route. On Sundays and 
holidays the clocks are pulled 24 con- 
secutive hours. 

The police department makes a 24- 
hour daily written report as to plant 
operations and all irregularities. It ar- 
rests anyone for infraction of company 
rules or regulations and takes them to 
the plant manager for a hearing. The 
plant manager’s decision is final. In 
general terms, the duty of the police 
department is to protect life and prop- 
erty in the interest of the company. 


An Automobile Company 


The patrol service of the Chevrolet 
Motor Company is divided into three 
parts: A uniformed police and fire patrol 
service, a unit of civilian-clothed crim- 
inal investigators, and a bureau of rec- 
ords and reports. Purpose of the de- 
partment is to give honest employees 
protection against criminal activities of 
those who disregard property rights, and 
to give protection against fire and 
traffic hazards. 

This uniformed force is on duty at 
the various gates to see that no unau- 
thorized person enters the plant and 
that company property is not taken out 
of the plant without a permit. A signal 
system is in operation in the 80.3 acres 
of plant with 75 stations all connected 
from a central point. Nine miles of 
plant are patrolled every hour, and at 
no time is a man more than three 
minutes away from a telephone or seven 
minutes from a signal. The plant is 


From “Duties of Guards 
and Watchmen,” a_ report 
prepared by  Policyholders 
Service Bureau, Metropolitan 
Life Insurance Company 





divided into zones for signal purposes, 
Should headquarters desire to get into 
communication with a patrolman, the 
operator presses a button, and immedi- 
ately the lights on his route flash. When 
the patrolman sees a light, he plugs his 
portable telephone into the nearest re. 
ceptacle and is in immediate touch with 
the central station. The uniformed force 
is divided into three shifts to corre- 
spond with the working shifts. 

One of the duties of the civilian. 
clothed investigators is the detection of 
theft. During a six-month period about 
200 cases of larceny were investigated. 
Sixty percent of the complaints were 
from employees whose personal belong- 
ings, such as tools, lunch buckets, cloth- 
ing, and money had been stolen; 40 
percent of the larceny complaints con- 
cerned company property. A large amount 
of the stolen property is recovered, and 
dishonest employees, when found out, 
promptly leave the service of the 
company. 

Each member of the patrol force is 
carefully chosen. His past efficiency, 
reputation, and character are investi- 
gated. No one whose record or habits 
might embarrass the company is hired. 
An effort is made to hire men between 
26 and 31 years of age, of medium 
build, approximately six feet in height, 
and with some high school education. 
Physical and neurological tests are 
given before hiring these men. New men 
are placed on a three-month probation 
period and are closely watched to deter- 
mine their mental ability to observe, re- 
member, receive, and execute orders, as 
well as their educational ability to read, 
write, and express themselves clearly. 
They are also observed for their speed, 
accuracy, reasoning ability, and ethical 
judgment. Their innate tendencies, dis- 
position, habits, personal ideals, charac- 
ter, temperament, and common sense 
are also studied. 

.Officers are trained in two ways, by 
an individual reporting system and by 
daily schooling in the squad room. 
Training officers to exercise their native 
intelligence and to develop their ability 
to observe, remember, and absorb and 
execute orders without hesitation, is done 
by an individual reporting system that 
directs and registers each officer’s effi- 
ciency along those lines. In the squad 
room instruction is given in the follow- 
ing subjects: Law of crimes, law of 
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arrest, police and court procedure, crim- 
jnology, fire prevention, safety rules, first 
aid, traffic problems, knowledge of 
plants and of chief executives’ names, 
the routine of passes, and the general 
information required to give an intelli- 
gent answer to questions of employees 
and visitors. 


Tennessee Valley Authority 


Guards employed by the TVA re- 
ceive a typed list of instructions and 
take a general course of lectures in 
their duties. Their instructions are: 

1. Keep a register of all persons en- 


tering buildings outside of regular 
working hours. 
2. Operate elevators after regular 


working hours. 

3. Make watch rounds beginning at 
6:30 p.m. 

4. Fire heaters and boilers when jani- 
tor is not on duty. 

5. Attend to raising and lowering the 
flag. 

6. Exercise all due diligence in prop- 
erly policing buildings. 

7. Exercise strict economy in use of 
supplies for building maintenance. 

8. Never under any circumstances 
permit removal of any equipment with- 
out proper authority in writing. 

9. Report promptly any infraction of 
regulations. 

10. Any employee found guilty of 
bringing intoxicants into the buildings, 
or being under the influence of intoxi- 
cants while on duty, or reporting for 
duty in an intoxicated condition will be 
suspended, and charges will be preferred 
against him with a view to his dismissal. 

11. Economy in the consumption of 
fuel and lights is imperative. Lights 
must be turned off when not in actual 
use. 

12. Shifts are changed every four 
weeks, and except for shifting of indi- 
viduals, shifts different from the sched- 
ule will not be permitted. 

13. Guard uniforms must be worn 
while on duty. They must be kept neat 
and clean, and guards must always 
present a neat appearance. 

14. Employees must work in harmony 
with each other, and guards must be 
civil at all times to the public and 
other employees. 


In the discussion course the following 
questions are covered: 
1, What are your official rights and to 
what extent can you use them? 
a. Can you arrest a man if he is 
not on Government property? 
b. Can you search a man? 


2. Should guards be armed? 


3. What action do you take in case of 
fire? 

4, Should day men be provided with 
police badges and should badges be dis- 
played? 

5. What course should be taken when 
property is to be transferred, that is, 
movable property such as typewriters? 


6. What should be done about admit- 
ting salesmen and outsiders who say 
they have appointments? 


7. When and how often should the 
building passes be taken up? 


8. When only should you be called 
upon to leave your post? 


These questions are taken up in vari- 
ous talks and it is expected that a 
manual of instructions will be prepared 
on the basis of the talks. 


Watchmen’s Duties 


In addition to the uniformed police, 
many companies have inside watchmen 
whose chief duties are the protection of 
the property against physical hazards. 
In general, these duties consist of seeing 
that the plant is properly closed for the 
night, discovering fire and extinguish- 
ing it at the start while it is smoulder- 
ing and before it breaks into a blaze, 
finding leakage from water pipes, 
sprinklers, and from steam or gas lines. 


An Automobile Company 


An automobile company has an inside 
watchman group in addition to its uni- 
formed police. These men, scattered 
throughout the factories, have many 
duties. Day watchmen maintain order 
in the dining rooms, assist in the super- 
vision of time clock punching and so on. 
The night watchmen patrol the plants, 
watching for incipient fires and cases 
of neglect. Dripping water faucets are 
tightened, furnace pilot lights lowered, 
windows closed, leaking compressed air 
taps adjusted, and other oversights 
corrected. 


A Cash Register Company 


In the National Cash Register Com- 
pany there are two shifts of watchmen, 
one working from 5 p.m. to 12 mid- 
night, the other from midnight to 7 
a.m. There is one watchman for each 
building, his duties varying with the 
conditions of that building. 

Major duty of the watchmen is to 
police the plant, each man making an 
hourly trip through his building. This 
trip requires 45 min. allowing him a 
15-min. rest period. In making his 
rounds, the watchman is instructed to 








be alert and to report any unusual con- 
ditions. He is to be on constant guard 
for fires or fire hazards. He is to ob- 
serve and report leaking pipes, radiators, 
etc. He is to make certain that all win- 
dows are closed and that the building is 
properly ventilated. He reports any 
broken windows and in the winter makes 
hourly temperature readings. y 

In addition, it is his duty to turn off 
or on any special valves or switches for 
ovens and the like, as requested. It is 
also his duty to stamp passes for em- 
ployees working irregular hours. There 
are other minor duties but those listed 
above are the important ones. 


A Glass Company 


In many companies watchmen also 
assume the duties of plant police, par- 
ticularly the prevention of trespass and 
theft of property. In some cases they 
also observe and report infractions of 
plant rules. This is the case in the 
Corning Glass Works. 

When a watchman is employed by 
that company, he is told in a general 
way what his duties are and is given 
for reference and study a copy of the 
chart which appears on the following 
page. This chart takes the place of a 
handbook of instructions. When the chart 
is given to him he is told that the 
plant inspector or the head watchman 
is ready at any time to answer any 
questions he may have. 

When he makes his first trips, he is 
accompanied by an experienced watch- 
man who stresses the most important 
of his duties. When he has learned his 
chief duties thoroughly, the minor ones 
are called to his attention. After a few 
days he is questioned on these duties 
by the plant inspector. Records from the 
watchman’s clock are carefully checked, 
and any stations missed are called to his 
attention. 

The duties of the watchman, both day 
and night, are divided into three classes: 
Protection, service, and reports. Most 
important of these is protection. 

The day watchmen are gate watch- 
men. They must keep out all visitors 
without passes and refuse to permit any 
package, materials, or products to be 
taken out without a properly signed 
pass. They must also see that no cars 
are parked within the premises, and 
must stay on duty until relieved. These 
are the duties grouped under “protec- 
tion.” 

Service duties consist of keeping the 
gate house and surroundings clean. As 
the time clocks are near the gate, the 
watchman sees that time cards are rung 
in and out properly. He also operates 
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the auto-call system, in this way light- 
ening the telephone operator’s work. He 
is expected to answer questions of 
strangers courteously and intelligently, 
and acts as a guide if needed. 

He is instructed to report infractions 
of plant rules and all irregularities. 

The responsibility of the night watch- 
man is greater than that of the day 
watchman. He must visit every station 
every trip. On the first trip he must 
close all doors and windows, correct 
those housekeeping conditions which 
might constitute fire menace and which 
might interfere with the free movement 
of the fire brigade. He must see that 
the fire-protective and the fire-fighting 
equipment are in good condition, and 
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that pilot lights are always kept burning. 


In order to do this protective work 
efficiently he is taught the particular 
fire hazards of the plant: Where danger 
may occur and what causes dangerous 
conditions, such as oil and gas leaks, 
heavy-voltage lines, and high-pressure 
steam. He must know the use and loca- 
tion of all fire-fighting equipment. This 
includes extinguishers, hydrants, hose, 
fire alarm boxes, and sprinkler control 
valves. He must understand the impor- 
tance of keeping firedoors and exits 
closed, or free to close automatically. 

The services of the night watchman, 
which are incidental to protection, in- 
clude turning off unnecessary lights and 
running water, turning heat off or on as 
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required, and enforcing plant rules, such 
as “no visitors.” 

He is also required to report leaks of 
all descriptions: Oil, gas, steam, air, 
and water leaks in pipes; leaking roofs, 
Also, to report safety hazards; obstruc- 
tions to fire escapes, fire extinguishers, 
and passageways; poor plant housekeep- 
ing; broken windows; burned out lights. 

Verbal examinations on the location of 
fire equipment, valves, danger spots, and 
hazards are given to the group of watch- 
men, and the results are tabulated. The 
number of days without fires are 
checked. Number of reports of leaks and 
other items turned in by each watchman 
is compared. Occasionally watchmen’s 
beats are changed to compare efficiency. 
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Nortuwest GATE 
Front & Cuestnut St 
Open 6A M to6PM Sdays 


Key kept at power 


house fer emergency. 


SoutHwest Gate 
Cxestnut Sr 
Open 6AM tob PM Says 
Open 6AM tot? 30PM Sat 
Closed Sunday and 

Holidays 


Main Gate 
Wa.nutT Sr. 


Take care of First Aid 
cases after |AMand 
all night, Sundays and 
we 

Care tor storeroom 
ofter 1AM and all 
night, Sunday and 


Holidays 


Courteous TREATMENT To EvERYONE 


PROTECTION 
Allow no packages-material-product to pass the 
gate without properly signed pass 
Keep all outsiders without passes from premises 
Allow no parking of cars on premises 
Remain on duty until relieved 
Service 
Keep a neat and orderly house and surroundings 
Act as quides when needed 
Post bulletins and safety posters 
Operate auto call system from main gate 
Enforce plant rules such as: 
An employee ringing the clock card of another 
RePort 
Infraction of rules 
Employees leaving plant during working hours 
Use of lunch room at wrong hours 
Theft 
Unsafe practices 
Irregularities of any kind 
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Open 6AM to6PM Says 
Open 6AM to 12:30PM Sat 
Closed Sundays and 
Holidays 


East Beat 
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Covers bldgs No.22- 
23-24-41-9-10°E. End 
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1,552 stair steps 
in 12 trips 
Protects EA Trip 
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Center Beat 
No.2 
19 Stations 


2d 3d and 4thFi. 
Club House 6 trips 
after 12PM. 
Walks 85 Mi. and 
3518 stair steps in 


SoutHwest Beat 
No3 

16 Stations 
Covers bldgs.No!9 
32-33-30-37-28-3 
Fis.15 
Walks 7Mi.and 
2,592 stair steps 
in 12 tri 
Protects Ea.Trip 

120,200 sq, ft. 


12 trips 
Protects Ea Trip 
145,500 sqft. 


Know Wuart To Do IN Case OF Fire 
Do Ir 
PROTECTION: 
Visit every station-every trip 
Know the use,operation and location of all fire fighting 
equipment (extinguishers-hose-hose carts-hydrants - 
sprinkler systems-Sprinkler system control valves- fire 
alarm boxes) Close all doors and windows on first trip thru 
Pe buildings. Keep necessary pilot lights burning 
Service: 
Turn out unnecessary lights burning thruout the plant 
Turn off unnecessary faucets 
Turn radiation on and off as required 
Enforce all plant rules such os:~ 
““No Smoking” in restricted areas 
No Horsepiay 
No Visitors ALLoweD without proper-pass 
See that all aisies-stairs-passageways are unobstructed 
REPORT: 
Leaxs- steam-air-oil-gas- water -drains-roofs 
LiGHTS in need of replacement-general-fire alarm-exit 
Infraction of rules 
Improper steck piling 
Poor housekeeping in depts, ; 
Fire protective equipment not operating- obstructed: 
ineffectual 
THEFT 
Property Destruction 
Motors and machines in operation but not in use 
IRREGULARITIES OF ANY KIND 
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For high efficiency in 
| material handling install 
> | Exide-lronclad Batteries 
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FFICIENCY in material handling depends on two 
factors— performance, and the cost of operation. In 
both of these, you'll find that batteries play a major part. 





Batteries are the sole source of power for electric industrial 
trucks, and they can provide plenty of power—or a mere 
trickle. Exide-Ironclads are famous for their high power 
ability, for the easy work they make of heavy loads and 
unusual grades. They not only speed up the service in this 
way, but their sustained voltage keeps your trucks operating 
at good speeds during an entire working shift. 


For economy, Exide-Ironclads are outstanding. They are 
long-life batteries. They stay out of trouble and on the job. 
They are so easy to maintain that they almost take care of 
themselves. That is why you can depend on Exide-Ironclads 
to improve your material handling service and cut costs. 
Write for free booklet, “In Selecting Any Motive Power 
Battery BE SURE.” 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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TELEPHONE TIME CHECKER 
shows just how long you talked on 
long-distance calls. Lower lever is 
pulled down at the start, top one 
up at the finish. The clock will 
run for 12 min., sounding a bell 
signal 10 sec. before the 3rd, 6th, 
Sth, and 12th min. (3822) 


® PROBLEMS of the steel business are 


presented in a pamphlet which sum- 


marizes a two-volume study of that im- 
portant industry. (3801) 


e FLOOR MAINTENANCE will be im- 
proved by introduction of a system which 
hardens and seals wood fibers by means 
of a penetrating seal burnished into 


the wood by a roll of steel wool revolv- 
ing at high speed. (3802) 


® PLASTIC PUTTY does 
harden, crack, shrink, or lose its bond 
with age. Unaffected by water or 
humidity, it adheres to glass, metal, and 
wood. (3803) 


not dry, 


® FOREMEN’S CONFERENCE service 
has series of talking still pictures 
dramatizing plant and personnel prob- 
lems, and showing how to solve them. 
Safety, teamwork, waste, leadership, 
grievances are some of the subjects 
covered. (3804) 


@ SOAP of jelly-like consistency, said 
to contain no alkali, is intended as a 
cleaner for painted and varnished sur- 
faces, floors of all kinds, linoleum. A 
disinfectant and deodorant, too, it dis- 
solves quickly in water. (3805) 
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e NEOPRENE USERS will want to get 
their names on the mailing list for “The 
Neoprene Notebook,” a publication with 
engineering information on this rubber- 


like material. (3806) 


e WELDING TECHNIQUE stands to be 
generally bettered by a series of slide 
films portraying application of electric 
welding to various products and struc- 
tures. Typewritten explanations are 
read along with the films. (3807) 


© CEMENT for vacuum furnaces does 
not become brittle and can be reused 
many times. It will stick to rough or 
smooth metal, glass, and quartz surfaces 
to form vacuum-tight joints. (3808) 


@ AMERICA needs stiffer competition 
and lower prices, according to a booklet 
which presents the case against federal 
wages and hours regulation. It con- 
cludes that such regulation would cause 
a major economic disturbance. (3809) 


@ MACHINE SCREW ANCHOR for use 
in concrete, stone, or brick takes a firm 
hold and makes possible savings in drill 
costs. The hole in which it is set does 
not have to be carefully drilled; there- 
fore old drills will do. (3810) 


@ A JOB is not just a man at work. 
Rather it represents the combined func- 
tions of customer, product, management, 
and capital. A booklet stresses the 
necessity for better understanding of 
the various and many factors behind 
employment. (3811) 


@ METALLIC FINISH for rubber parts 
can be had with a new lacquer. Bronz- 
ing liquid to which metal powder is 
added gives brass, copper, bronze, 
aluminum, and steel finishes. Sprayed 
on semi-stiff rubber, it air dries quickly. 
(3812) 


@ FLUORESCENT CHALK should find 
its way to blackboards in foremen con- 
ferences. It shows up like ordinary 
chalk in ordinary light, glows when 
irradiated by ultra-violet rays in a room 
darkened for movies or slides. (3813) 


e DICTATING MACHINE, light-weight 
and portable, has been redesigned so 








that it may be plugged both into 110. 
volt circuits and 6-volt circuits on auto. 
mobiles and airplanes. (3814) 


e AIR DUCT, made entirely of asbestos, 
is said to have friction factor compar. 
able to that of metal duct. It’s pre. 


fabricated and the asbestos insures heat 7 


and noise insulation. (3815) 


e PENCIL with five colors—black, red, 
blue, yellow, and green—is the net re- 


sult of equipping a double-point pencil 
They’re packed | 


with three extra tips. 
in a durable box. (3816) 


@ SEALING COMPOUND for mortar | 
joints and cracks in stone or concrete | 
Said to be non. | 
bleeding, non-staining, and non-sagging, | 


may be had in colors. 


it’s applied by gun or trowel. (3817) 


e FIRST in a series of booklets dealing 7 
with all phases of welding is one on | 


symbols, specifications, standard  sec- 


tions, and methods of showing welding 


(3818) 


on drawings. 


@ OPERATION of the Labor Relations 
Act has been studied by its application 
in specific cases. Labor controversies 


that would not otherwise have arisen | 


have been brought on by the act, the 
committee finds. (3819) 


e ACCOUNTING PRINCIPLES were 
reviewed and restated by three authori- 
ties under sponsorship of a large ace: 
counting organization. These _princi- 


ples, clarified and modernized, appear | 


now in book form. (3820) 


¢ MEN in industry have heard a lot | 


about the need for raising the farmer’s 
purchasing 
accomplished only at the 
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power, a task that can be |. 
industrial | 


worker’s expense. Farm policies and the | 


New Deal, therefore, hold vital interest | 
for manufacturers, and a booklet critical | 
of the government’s policies should find 


wide reading. (3821) 








NO OIL need go on the floor from 
test squirting of these oilers. Molded 
of transparent, non-breakable plas- 
tic, they show just how much and 
what kinds of oil they contain at 


Spouts and bottoms are 
(3823) 


any time. 
copper-plated metal. 
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Seeing in this shop is proof that higher 
illumination makes it easier for workers 
to see without effort. Production is 
faster ... and errors are at a minimum 
... because eye-strain and its resultant 
fatigue are greatly reduced. 

Better light is recognized in modern 
industry as an extremely valuable pro- 
duction “tool.” It directly improves the 


efficiency of every worker and every 


machine. Bear in mind, too, that no 


other comparable light source gives as 


ee el) 


General Electric Vapor Lamp Co. 863H 


~ tl5 Adams Street, Hoboken, N. J. 
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A PICTURE OF MODERN LIGHTING 


for profits 


much light per watt as these modern 
light sources. 

Investigate General Electric Type-H 
Mercury Lamps if you are interested 
in the profits that better light can as- 
sure. They are adapted for use on 
either 115- or 230-volt lines. They may 
be combined with incandescent lamps 
to produce a light which simulates and 
blends well with daylight. Write for 


complete information. 


GENERAL @ ELECTRIC 


Incandescent Lamp Department 
Dept. 165, Nela Park, Cleveland, Ohio 


























The 400-Watt 
Mercury Lamp is 
60 to 140% more 
efficient than 
other available 
light sources. It 
burns vertically 
only. 


By combining Mercury and Incan- 
descent Lamps in many conventional 
type luminaires, a psychologically 
cool, white light can be obtained. 


Order your auxiliary devices which 
were designed especially for this 
lamp from the General Electric 
Vapor Lamp Company. 
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Lift Trucks 


“Jackit” truck consists of a two-wheeled 
jack and skids having two wheels and two 
legs. Jack is wheeled under front of skid, 
handle pressed down, and the load raised 
off the two legs. It is then ready for truck- 
ing away. Skids are steel-bound maple con- 


struction. Two thicknesses, § and 14 in. 
are available. Steel-top skids can also be 
had. All wheels are 9 in. in diameter and 
ball-bearing equipped, either iron- or rub- 
ber-tired. Skids may be had in a variety 
of sizes. Barrett-Cravens Co., 3255 West 
30th St., Chicago. 


Vibration Insulator 


Type 30 Vibro-Insulator is made of a rub- 
ber compound having low permanent set. 
Rubber and metal parts are bonded to- 
gether and each insulator is provided with 
bolts for attaching to equipment. Carries 
loads either in shear or compression. When 
loaded in shear will carry 30 lb.; when 
loaded in compression will support 120 Ib. 
In either case the deflection is 3 in. The 
B. F. Goodrich Co., Akron, Ohio. 


Reflector 








“Dome Diffuser” is intended to _ pro- 
vide a soft, well-diffused illumination. With 
it silvered-bowl lamps of 200-, 300-, and 
500-watt sizes are used. Reflector is fin- 
ished in white porcelain enamel inside and 
out. It is designed to distribute light over 
a large area while an aperture between 
reflector and hood directs part of the light 
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wupward to the ceiling to minimize sharp 


, 


contrasts of light and shadow. Two styles 
of hoods are available: “Diskonect” model 
permits removal of reflector and lamp as 
a unit by means of a simple snap-on, snap- 
off device; “Heavy-Duty” model has a 
threaded hood or pendant or outlet-box 
mounting. Goodrich Electric Co., 2900 
North Oakley Ave., Chicago. 


Controller 


“Celectray” indicating photoelectric con- 
troller provides throttling control of elec- 
tric furnaces. With this automatic control- 
ler the heat supply is made to vary in- 
versely as the temperature. The instrument 
has no measurable dead zone and holds a 
steady temperature, it is said. Throttling 


zone can be readily adjusted within wide 
limits. As a safety feature power is shut 
off when the lamp burns out. It is said the 
instrument is resistant to vibration. Scale 
appears through a glass window and tem- 
peratures are indicated by a white, red, or 
green line of light on ground glass. C. J. 
Tagliabue Mfg. Co., Park and Nostrand 
Aves., Brooklyn, N. Y. 


Battery Charger 


Heavy-duty battery charger has output 
capacity of 3,500 watts. May be mounted in 
any location or supplied in portable type 
with rubber-tired wheels. Operates from 
3-phase, 220-volt line. Average charging 
rate is about 100 amp. for a lead-acid bat- 
tery of 16 cells, or a nickel-iron battery of 
25 cells. Heavy metal base has a trans- 
former which supplies the rectifier units. 
Mounted above the transformer on top of 
base is a _ three-gang centrifugal blower 
driven by a ball-bearing motor to which it 
is directly coupled. The B-L Electric Mfg. 
Co., 19th and Washington Ave., St. Louis, 
Mo. 


Circuit Breaker 


Type DX-25 indoor oil circuit breaker jg 
of non-oil-throwing construction and _ hag 
expulsion ports which, it is claimed, hasten 
arc extinction. Self-aligning, wedge- and 
finger-type contacts with silver surfaces op 
main contacts; cast steel top frame; elec. 
trically welded steel tank; flat angle, 


= 


straight-line-motion-type mechanism. Manu- 
ally or electrically operated for 600, 1,200 
and 2,000 amp. at 15,000, 7,500 and 5,000 
volts respectively. Has interrupting capacity 
rating of 75,000 kva. Allis-Chalmers Mfg. 
Co., Milwaukee. 


Valve 


Figure 976 Plug-Seat Valve features a 
plug and seat ring made of stainless steel 
having a Brinnell hardness in excess of 500. 
The valve is recommended for severe serv- 
ice such as continuous throttling for pres- 
sure reduction or free-blow duty, or any 
steam line where close regulation is re- 
quired. Jenkins Bros., 80 White St., New 
York. 


Ventilators 


“Free-Flow Fan Ventilators” are a line 
of electrically powered fan ventilators. Care- 
fully engineered to give maximum discharge. 
Motor is mounted in fan barrel. All motors 
are in totally closed frames equipped with 
ball thrust bearings. Can be supplied in 
almost any rating. Motor speeds have been 
selected so that fan tip speeds are reasonable 
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Dust Collectors are today 
proving that the world’s 
choice is RIGHT! In industries 
from A to Z, big to little, these 
dependable, efficient, and 
economical DUST CON- 
TROLLING installations 
are on constant guard... 
protecting and preserving 
millions of dollars worth 
of investments... saving 
hundreds of thousands of 
dollars in salvaged valu- 
able dust. 


“Yes Sir, says the world, good 
industrial housekeeping 
PAYS! And pays MOST and 
LONGEST when engineered 
by PANGBORN!” 


Write for Bulletin No. 197 


PANGBORN 
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and safe. Besides standard construction the 
ventilators can also be had in heat- and 
acid-resisting construction. Vent sizes 12-96 
in. with fan diameters 10.5-93 in. Motor 
horsepowers vary from 1/10 to 7.5 hp. The 
Burt Mfg. Co., Akron, Ohio. 


Gas Detector 


R & B automatic gas detector and alarm 
consists of three electrically operated units: 
Gas detector and alarm, remote control and 
instrument panel, multi-point gas-gathering 
system. The unit can be furnished vapor- 
and explosion-proof if required. It gives 
an alarm by means of lights and howlers 
whenever a gas of any strength is present 
at one or more points in a plant. Prin- 





is based on chemical 
Can be 


ciple of operation 
reactions and the photoelectric cell. 
arranged to keep a time record of all re- 


actions. Intended for use with hydrogen 
sulfide, ammonia, acid, and other gases; 
also dust. B. O. Bushnell, 541 North Kings 
Rd., Los Angeles. 


Water Separator 


No. 400 Water Separator for gas and 
compressed air systems is an automatic 
device for removing any accumulation of 
moisture rapidly and without attention. Is 
recommended for a system where the air is 
used at a considerable distance from the 
compressor and therefore has time to cool 
and the moisture to condense out. Is easy 
to install and is tested to 250 ]b. American 
Injector Co., 1481-1491 14th Ave., Detroit. 


Pump 


Fig. 6285 steam pump handles oil, water, 
or other free-flowing liquids at high pres- 
sures and in large quantities. Sizes are 
available for capacities up to 148 g.p.m., 
and fluid-end pressures up to 1,000 lb. per 
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sq.in. Each suction and discharge valve 
is located in its own valve pot and is 
easily accessible through the removal of a 
single valve pot cover. Large and direct 
fluid-end passageways offer low resistance 
to flow. Steam and fluid ends are each 
sealed by packing in a deep stuffing box 
fitted with a removable bolted gland. Same 
type of fluid end is available in the Fig. 
6185 duplex power pump for motor, belt, 
or engine drive. They have inclosed self- 
oiling power ends with herringbone gears 
and large roller bearings. Fairbanks, Morse 
& Co., 900 South Wabash Ave., Chicago. 





Recording Chart Ink 


A special ink has been devoloped for use 
on the company’s renewable permanent re- 
cording charts, previously described. (Fac- 
tory—November, 1936, page 48, No. 11612). 
Is said to flow instantly without flooding, 
and not to cake on pens. Made in purple, 
red, and green. Permochart Corp., Kop- 
pers Bldg., Pittsburgh. 


Crane Controller 


“Pushbutton Master Variable-Speed Con- 
troller,’ used on floor-operated hoists and 
cranes, eliminates need for pendant oper- 
ating rope. Pushbutton case, with group- 
ings of elements depending upon the num- 
ber of motions controlled, is suspended from 
the hoist or crane by a multi-conductor 
cable. With this control the load is started 
gradually with accelerating period entirely 
automatic and out of the operator’s control. 
Five control steps giving five speeds. Any 
speed may be held by the operator in either 
accelerating or decelerating the motor. 
Adaptable for either d.c. or a.c. slip-ring 
motor operation. Harnischfeger Corp., 4400 
West National Ave., Milwaukee. 





Air Filter 

Filter for ventilating and air-conditioning 
systems, air compressors, internal combus. 
tion engines is made up of layers of ex. 
panded fiber. These layers have been 
sprayed with a sticky compound that re. 
tains dust. Three sections—coarse, medium, 
and fine mesh—make up the completed 
filter. Each section consists of seven lay. 
ers of the fiber. It is rigid in construction; 
vibration cannot settle or pack the baffle 
surfaces. There is no odor and the filter 
is free of excessive stickiness and is clean 
to handle. After its holding capacity has 
been reached it is discarded. C. F, 
Burgess Laboratories, Inc., 111 West Mon. 
roe St., Chicago. 





Telemetering Units 


“Metameter” makes it possible to measure 
and transmit voltages, amperes, and watts 
from a remote point. This system of tele- 
metering can be applied to electrical mea- 
surements using standard measuring ele- 
Measurements of all magnitudes, 


ments. 





Tay 








from small millivoltages up to total power 
output, can be measured. Consists of a 
transmitter at point of measurement and an 
indicating instrument at any remote point. 
The Bristol Co., Waterbury, Conn. 


Pipe Union 


Hammer-lug pipe unions come in two 
lines, one with one set of lugs, the other 
with two sets of lugs. Both types are forged 
steel screwed unions designed for use in 
piping systems requiring frequent or quick 
dismantling. In either case a blow with 
a hammer upon the lug will immediately 
break the joint without using a wrench. 
Especially applicable for service on hydraulic 
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roll balancing systems in steel mills, where 
it is often necessary to break a union con- 
nection quickly. Also useful in cramped 
spaces where there is not sufficient clear- 
ance for a wrench. Single-lug union has 
lugs on the union ring and is made in sizes 
2, 214, 3, and 4 in. Double-lug union has 
lugs on both union ring and thread-piece, 
and is made in sizes 34, 44, and % in. Crane 
Co., 836 South Michigan Ave., Chicago. 
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Battery Charger 


Heavy-duty battery charger, charging high- 
capacity storage batteries. Mounted around 
a blower wheel in a d.c. power dome. The 
transformer is located in the housing im- 
mediately below the power dome. Equipped 
with voltmeter, ammeter, and transformer 
primary tap changing receptacles. Frac- 
tional-horsepower motor is used to provide 
forced ventilation of both rectifier and 
transformer. Sizes available to charge up 
to 32 cells of lead-acid batteries and 50 
cells of nickel-iron-alkaline batteries. P. R. 
Mallory & Co., Inc., Indianapolis. 










Belt Lacer 







“Wiregrip No. 0 Six-Inch Lacer” oper- 
ates in any standard bench vise and is por- 
table. It will lace a belt easily and quickly. 
It has feet that permit it to stand steadily 
in loading position on the bench. Comes 
with thin-blade shears that go between 
hooks and cut cards to exact length. Arm- 
strong-Bray & Co., 304-310 North Loomis 
St., Chicago. 
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Electrode Holder 


Type ST arc welding electrode holder is 
light in weight. Weighing only 14 oz., it has 
a current capacity of 250 amp. continuous. 
Connection to cable is provided by an 
easily operated clamp which locks the cable 
to the electrode holder. Clamp can be 
tightened or loosened without tools by in- 
serting a welding electrode through hole 
in square head of the clamp setscrew and 
applying leverage. Electrode is narrow, has 
heavy copper jaw. Will accommodate any 
size electrode up to and including 4 in. 
The Lincoln Electric Co., Cleveland. 
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Respirator 


“Dustfoe Respirator” weighs less than 
344 oz. and provides protection with com- 
fort under severe working conditions. Allows 
full vision in any direction and does not 
interfere with the wearing of goggles, spec- 
tacles, welding helmets or head coverings 
of any kind and may be worn for long 
working periods. All metal parts are of 





aluminum and can be quickly replaced and 
sterilized. The rubber face cushion can also 
be sterilized. It is claimed the two-element 
filter will eliminate dust particles as small 
as one micron (1/25,000 in.). Both the 
felt and cellulose filters can be easily re- 
placed. Mine Safety Appliances Co., Brad- 
dock, Thomas, and Meade Sts., Pittsburgh. 


Pushbutton Station 


Bulletin 800 heavy-duty control stations, cf 
surface- and flush-mounting types, have maxi- 
mum d.c. rating of 2.5 amp., 115 volts; 1.25 
amp., 230 volts; 0.25 amp., 550 volts. Maxi- 
mum a.c. rating, 10 amp., 110-550 volts. 
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tions of one to ten buttons. Have set of 
normally open and set of normally closed 
double-break, silver alloy contacts. Two- 
and three-way selector switches and _ pilot 
lights utilize same base and are interchange-. 
able with pushbuttons. Allen-Bradley Co., 
1311 South First St., Milwaukee. 


Pump 





Type H close-coupled centrifugal motor 
pump is designed for capacities up to 250! 
gal. per min. and heads up to 250 ft. at: 


speeds of 1,750 and 3,460 r.p.m. Has. 
single-stage, inclosed impeller made of 
bronze. Pump and splashproof motor are 


mounted together to form complete unit.. 
Adjustable bearing in the outboard end of 
the motor compensates for wear between 
clearance spaces in the pump. Can be in- 
stalled horizontally or vertically. Gardner- 
Denver Co., Quincy, Ill. 


Switch 





Precision limit switch has switch elements 
rated at 14 hp. up to 460 volts a.c. sealed 
in a rugged steel case. Switch is actuated 
by a plunger sealed against entrance of 


oil and water. Plunger has total travel of 
4 in., but the switch is actuated by move- 
ment of only 0.001 in. Exact point of 
plunger travel at which switch is actuated 
is said to be well maintained over a vast 
number of operations no matter how the 


Pushbutton mechanism is of unit-type con- 
struction and can be mounted in combina- 
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% Low horsepower per cubic foot of air delivered 


% Electro-pneumatic control—adjustable to your 


air needs 


% Adaptable to any type drive—to fit your 


floor space 





% Modern, streamlined—yet sturdy design 
%* Timken tapered roller main bearings 


%* Available in sizes from 89 to 628 c.f.m. for 
100 pounds pressure. Larger sizes for Low 


Pressure and Vacuum Service. 


lo Ny A 40 <2 GARDNER-DENVER COMPANY 


At the warehouses of Frederick Richards, Ship Agent of 

Charleston, South Carolina, this Gardner-Denver “RX” QUINCY, ILLINOIS 
Compressor furnishes economical, dependable : power for ° 

six to seven Gardner-Denver Spaders which are used to Since 1859 

break up thousands of tons of hard-caked salts and nitrates. 


-GARDNER-DENVER 
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plunger is actuated. Unit dimensions are 
2%4 x 19/16 x 15/16 in. Micro Switch Corp., 
Freeport, Ill. 


Bolts and Nuts 


“Dardelet Relieved Profile Self-Locking 
Thread” features a free-spinning nut, the 
rapid development of bolt tension, gradually 
increasing locking action. 


When the free- 





spinning nut meets the work a wrench is 
applied. This produces a bolt tension or 
pull. Continued wrenching effort builds up 
locking action gradually by increasing area 
of locking surfaces in contact. Dardelet 
Threadlock Corp., 55 Liberty St., New York. 


Temperature Control 


“Red-Top” thermal regulators are de- 
signed to control temperatures within an 
accuracy of one-tenth of 1 per cent, it is 
said. Can be had in either armored or 
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unarmored types. Range of application is 
adjustable from —30 to +500 deg. F. Can 
be used for constant-temperature baths 
or other critical-temperature applications. 
Adaptable also for humidity control if a wet 
wick is added to the bulb of the unit. Also 
available are special relays to operate with 
these units. H-B Instrument Co., Inc., 2518 
North Broad St., Philadelphia. 


Connecting Devices 


“Hubbellock” connecting devices are po- 
larized connectors for portable electric equip- 
ment. Are said to assure protection against 
electrical hazards because of their self- 
closing feature which seals the live portion 
of the connector when the cap is ejected. 
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A twist to the right locks the cap; twist to 
the left causes it to be ejected. For three- 
wire services, 20 amp., 125 volts, a.c. or 
d.c.; 10 amp., 250 volts, d.c., 460 volts, a.c. 
For four-wire services, 20 amp, 250 volts, 
d.c., 30 amp., 600 volts, ac. The Bryant 
Electric Co., Bridgeport, Conn. 


Electric Heaters 


Type R inclosed electric air heater with 
thermostatic control and signal light. Suit- 
able for automatic maintenance of temper- 
ature in a room or valve chamber or in 
isolated locations. It is independent of the 
watchman’s service. May be had in a 
variety of voltages and wattages from 750 
watts upwards. Harold E. Trent Co., 618- 
640 North 54th St., Philadelphia. 
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Tractor 


“Super-Huskie” gasoline tractor is designed 
for maneuverability, tractive effort, smooth 
handling, wide speed range, and appearance. 
Has a six-cylinder, heavy-duty truck-type 
engine governed at 2,400 r.p.m. By keeping 
the short wheel-base of 60 in., and turning 
the front wheels to an angle of 45 deg., a 
short turning radius is effected. Equipped 
with truck-type four-speed transmission with 
provisions for power take-off, and is spring 
suspended front and rear. Battery, self- 
starter, horn, and pneumatic tires are stand- 
ard equipment. The Mercury Mfg. Co., 4044 
South Halsted St., Chicago. 


Metal Detector 


“Alnor” Forewarn Metal -Detector detects 
presence of tramp iron or steel in products 
or materials. Can be used on a continuous 
or intermittent process. Presence of iron 
is announced by a visible and audible signal, 
Can be used on a conveyor system to cause 
a momentary reversal of the belt to dis. 
charge contaminated material. Illinois Test. 
ing Laboratories, Inc., 420 North La Salle 
St., Chicago. 





Pumps 


Line of specially designed rotary pumps 
for viscous chemicals. They are ruggedly 
constructed to transfer such chemicals as 
sulphonated oils, fatty acids, tallows, tars, 
asphalts, glues, mineral oils, greases, molas- 
ses, rayons, etc. Available in iron, bronze, 
Monel, nickel, Everdur, stainless, aluminum, 
etc., for capacities up to 700 g.p.m., pres- 
sures up to 150 lb. per sq.in., and viscosities 
up to 500,000 SSU or 110,000 centipoises. 
Worthington Pump & Machinery Corp., Har- 
rison, N. J 


Seale Cutoff 


Electric cutoff attachment can be used 
with any style scale, can be adjusted to 
open or shut hoppers, batching equipment, 
control valves, and other units connected 
with the operation of weighing materials. 
Optical unit, which contains a small in- 
candescent lamp shining constantly upon the 
photoelectric cell, the interception of which 
provides the hopper or valve cut-off, is 
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Your products leave your plant with every bolted assembly tight. But 
after several months of use play develops. Not because the nut initially 
turned backward on its threads . . . The original friction and adhesion 
in the threads was more than adequate to prevent backward turning. 
Initial play developed because of surface wear, breakdown of paint, 
scale, rust, or bolt stretching. Such looseness can be compensated only 
by helical Spring Washers embodying the three essentials: Live action 
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mounted on front of the dial by means of 
suction cups. The optical unit can be ad- 
justed to any point on the supporting tube 
to adapt it to different diameters of scale 
dials. The dial indicator acts as the in- 
terruptor for the light beam. Operates on 
110-volt, 50-60-cycle, a.c. Has single-pole, 
double-throw contact arrangement rated at 
300 watts. The Howe Scale Co., Rutland, Vt. 


Pump 


No. 206 centrifugal motorpump can be 
used where dirt or abrasives may be present 
in the liquid, and where a moderate volume 
of flow is desired at a low head. Pump 
is fitted with a fully inclosed motor and 
grease-sealed ball bearings. Pump is pow- 


L 

ered to handle liquids up to 500 S.S.U. 
Capacity lessens with increase in viscosity. 
Discharge pipe connection is 34 in. Models 
with 14-hp. motor available for operation 
on standard voltages 110-550, 50-60 cycles, 
single-, two-, or three-phase. Two- or three- 
phase motor can also be furnished in 25 
cycles of any voltage. D.c. motors can also 
be furnished for 115 and 230 volts. Brown 
& Sharpe Mfg. Co., Providence, R. I. 


Bearings 
WIR Series of ball bearings and WIR-L 


Series of roller bearings feature the use of 
wide inner ring of double-row bearing width 
in combination with an outer ring of single- 


112 


row width. They have been designed pri- 
marily for opposed mounting in electric 
motors and similar equipment. The ball 
bearings are available in medium metric 
series from 25 to 55 mm. bore. The rol- 
ler bearings, with one-lipped outer ring, 
are available in the medium metric series, 
from 30 to 130 mm. bore. Norma-Hoffman 
Bearings Corp., Stamford, Conn. 


Steam Trap 


“Super-Silvertop Forged Steel” steam trap 
is used for application in the high-pressure, 
high-temperature field. Installed straight-in- 
line using side inlet connection, or as an 
elbow using inlet connection at the top 
of the trap. Valve and seat are made 
of a special chrome alloy with a greater 
resistance to erosion or wire drawing. All 
other parts are of stainless steel. Tested 
under 1,400 lb. of hydrostatic pressure. 
Three sizes, with pipe connections ranging 
from 14 to 2 in. The V. D. Anderson Co., 
1935 West 96th St., Cleveland. 


Valve 


U-bolt gate valve is a rugged valve for 
use in paper, gas, and petroleum industries, 
as well as for ordinary steam, water, and 
air lines. Made in sizes from 14 to 4 in. 
Valve can be repacked under pressure, 
when fully open, without leakage. Extra- 
length pipe threads prevent long threaded 
pipe or nipples from damaging diaphram, 
seats, or wedge. The Fairbanks Co., 393 
Lafayette St., New York. 


Oxygen Apparatus 


“One-Hour Oxygen Breathing Apparaty 
affords protection in any atmosphere fj 
one hour under the most severe works 
conditions. Weighs 18 lb. and is extreme 
compact. Fully automatic in supplying 
quired amounts of oxygen. Comes in mouth 





piece type, furnished complete with skul} 
cap and pair of gas-tight, non-fogging ge 
gles. Can also be had in a facepiece ty 
with complete protection of the face if de 
sired. Mine Safety Appliances Co., Brag 
dock, Thomas. and Meade Sts., Pittsburg 


Belting 


“Chrome-Tex” is a soft leather beltin 
with a fabric back. It also has a crog 
tread which is said to increase pulli 
power. Principal of operation is that of th 


ordinary automobile brakeband where 
compressible friction -material is firmly hed 
by a strong outer band—in this case, 
fabric back. Face of belt is made of chrom 


leather. Sudbury Laboratory, P.O. Box 98 
South Sudbury, Mass. 


Sander 


Portable universal: electric disk sandet 
has a heavy-duty ball-bearing motor thal 
operates a sanding disk at 4,500 r.p.m. 





be used for grinding and smoothing do 
welds, steel and iron castings, and removing 
rust and scale. If desired, a cup-shapét 
grinding wheel or tire brush can be sub 
stituted for the pad and abrasive disk. 
Tool Co., 7740 South Chicago Ave., Chicagt 


Switches 


Switch mechanisms for corrosive 
mospheres are submerged in oil by employ 
ing panelboards using AB No-Fuze_ breale 
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Convenient to Use...double-hinge, 


yacron SHH WORKS. Si double grip-lock lids give easy ac- 


cess to blades. 
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boxes, no loss of time looking for 


type of blade wanted. 
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Handy for Other Uses... boxes are 
too good to throw away when 


empty—make mighty handy con- 
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...and all this is merely EXTRA VALUE 
with the well-known “Moly” and Tungsten 


VICTOR HACK SAW BLADES 


VICTOR SAW WORKS, INC. MIDDLETOWN, N. Y. 
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ers. Thermal tripping element that has 
proper characteristics when operating under 
oil is used. These breakers can be used in 
a variety of forms, one, two, or three poles, 
and with ratings of 15 to 50 amp., 250 volts 
a.c., and up to 24 poles in a single tank. 
By using a deeper tank to provide a greater 
depth of oil these switches can be used 
in areas containing explosive atmospheres. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh. 























Lathe 


This 9-in. workshop precision lathe is 
offered in seven different types. It is 
equipped to cut screw threads from 4 to 
112 per inch, including 11)4-in. pipe thread, 
and has power longitudinal feeds of 0.002 
to 0.015 in. per revolution of the spindle. 


















































There is a 12-speed model with spindle 
speeds ranging from 40 to 1,200 r.p.m., 
adapting the lathe to machining very small- 
diameter parts of steel, cast iron, brass, and 
other metals. Four bed lengths are available: 
3, 314, 4, and 41% ft., with distances between 
centers of 17, 23, 29, and 35 in. respectively. 
More than 35 attachments may be fitted to 
this lathe to increase its range of operation. 


South Bend Lathe Works, South Bend, Ind. 


Steel 


Low-carbon steel with small additions of 
nickel, chromium, manganese, silicon, cop- 
per, and phosphorus has strength greater 
than that of ordinary structural steel and 
resistance to corrosion. Can be readily 
welded. Minimum yield point is said to be 
50,000 lb. per sq.in., minimum tensile 
strength 65,000 Ib. per sq.in. When cooled 
from 1,870 deg. F., it shows little tendency 
to air harden. Bethlehem Steel Co., Beth- 
lehem, Pa. 
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Ozone Generator 


Model DT electric deodorizer is designed 
for installation in heating, ventilating, and 
air-conditioning ducts. It is installed in the 
return intake duct or in the fan chamber, 
and by creating ozone destroys odors and 
staleness of air coming through the sys- 
tem. Lowell Air Conditioning Corp., Otis 
Bldg., Philadelphia. 


Electric Drill 





Thor has 


U44 portable 
half-inch capacity and is said to be half the 
weight and size of standard drills of this 


electric drill 


capacity. Can be quickly converted into 
a drill press by mounting in a drill stand. 
Great pressure can be applied against 
the handle without danger of throwing arma- 
ture out of alignment. Can be furnished 
with 110- or 220-volt a.c. or d.c. motor 
operating from any light socket. Free speed 
is 450 r.p.m., and full-load speed 300 r.p.m. 
Independent Pneumatic Tool Co., 600 West 
Jackson Blvd., Chicago. 


Metal 


“Crobalt” is a non-ferrous hard metal for 
wear-resisting purposes. It is a cast ma- 
terial consisting mainly of cobalt, chromium, 
and tungsten. May be welded or brazed 
onto soft or hard steel. Is highly resistant 
to heat abrasion and corrosion. May also 
be obtained in the form of welding rods. 
Michigan Tool Co., Detroit. 


Spray Gun 


External atomizing spray gun is claimed 
to-effect a considerable saving in the appli- 
cation of lacquers, enamels, and other fast- 
drying materials. Paint material leaves 
the nozzle orifice enveloped in a tube of air; 
then instead of being played upon by a num- 
ber of air streams from several sides, it 
receives two blasts that are softened as they 
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slide off baffle planes, spreading the pattern, 
Gun is of the shut-off type for use with 
air storage tank. Five sizes of nozzles 
are available. Saynor-Beall Mfg. Co., De. 
troit. 


Nameplate Stamper 


Nameplate stamping machine stamps let. 
ters and figures in metal, fiber, plastics, and 
other materials. Stocked in sizes 1/16 in. to 
3/16 in., but the dies are made on order. One 
machine can have extra sets of dies of dif. 
ferent sizes, and single characters are quickly 













Carries complete 
Nameplates up 


replaceable if damaged. 
alphabet and set of figures. 
to 8 in. long can be stamped and the depth 


of throat is 3 in. Can also be had with 5-in., 
throat depth. Thickness can be anything 
including and under 4% in. H. O. Bates, 
966 Cartert Ave., Union, N. J. 


Air Line Anti-Freeze 


“Frosto” is a material for preventing 
freezing in air lines and pneumatic tools. 
Is vaporized in a special electrically oper- 
ated vaporizing unit, and fed into the com- 
pressor air line near the compressor. Thermo- 
statically controlled. Sullivan Machinery 
Co., Michigan City, Ind. 


Electrode Holder 


Made in three sizes to take rods from 
1/16 to 3% in. diameter, this holder has a 
fiber handle and is fitted with replaceable 
jaws. 


The handle is aircooled and _ has 


» 





fiber heat shield that protects the operator 
and prevents short circuit if tool is laid 


down. Largest size weighs only 22 oz 
Combination cable connection permits 
either soldering or clamping, or both. 


Delong-Cramer, Southgate, Calif. 


Flame-Proofing Material 


Liquid for flame-proofing canvas is ap- 
plied by brushing or dipping. It is not 
soluble in water and therefore will not wash 
out in outdoor service. It is resistant to 
mildew and acts as a preservative. Avail- 
able in several colors. Wm. E. Hooper Sons 
Co., Juniper and Cherry Sts., Philadelphia. 
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ARMER in winter, cooler in 

summer and weather-proof all 
year around—these are a few advan- 
tages of the unusual roof designed for 
a new Pittsburgh steel mill. It is built 
like a sandwich with insulating ma- 
terial clamped between two layers of 
U-S-S Corrugated Copper Steel. The 
new roof has double strength and is 
expected to last two to four times as 
long as a conventional steel roof. 


Copper Steel was used because it 
combines low cost with higher corro- 
sion resistance. For industrial roofing, 
Copper Steel has proved its superior- 
ity and economy over long periods. 

If you are planning a new roof, we 
will be glad to furnish information 
about the various materials available 
and the advantages of each. Write to 
our nearest district office or to one of 
the companies listed below. 


COPPER 
STEEL 
saves the 
cost of a 
second roof 


HUNDREDS OF installations and numerous tests 
show conclusively that U-S-S Copper Steel lasts 
from two to three times as long as plain steel. It 
actually saves you the cost of buying and installing 
your second roof. 


U:S‘S COPPER STEEL GALVANIZED SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Products Company, New York, Export Distributors 


UNITED STAT HoeeTEEL 
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Dollies Keep 
Orders Straight 


A. StanparbD, Production Manager 
Illinois Lock Company, Chicago 


Until recently we had trouble shifting 
parts as they were processed. Our diff- 
culty was keeping the original lot intact 
from the first operation to the last. To 
do this economically, with the least 
handling, we devised this simple system. 

We made a number of dolly trucks 
which cost us less than a dollar apiece. 
Whenever a shipment of parts comes in 
or a job starts to run, we put the parts 
in a box, and the box and a job ticket 
on the dolly. Trucks are 3 ft. square, 
large enough to hold two boxes side by 
side, and boxes can be piled on top of 
each other so that an entire order can 
be confined to one truck. 

The truck is set by the first machine, 
and, when the operator is ready, he 
places the box of parts on his table. 
He places the dolly with an empty box 

















on it at the rear of the press, ready to 
receive the parts as they are punched 
out. This empty box comes to him on 
the dolly. having been placed there at 
the same time as the full boxes. 

After this operation is complete. the 
production man assigns the job to the 
next press to which it must and 
moves it there. When all operations are 
complete, he pushes the dolly to the 
stockroom. 

We use the same system for screw 
machine work and assemblies, and have 
found that it cuts handling costs 50 
per cent. 

Other benefits, we have found, come 
from this plan too. At the end of the 
day, the man sweeping the floor can 
push all trucks to one spot in about five 
minutes, with little effort. All presses, 
screw machines, and assembly tables are 


go, 
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kept clean of parts. The production man 
can see at a glance what jobs are fin- 
ished, and where to assign work for the 
next day. 


Mr. Standard’s contribution has been 


awarded the $15 payment offered by 


the editors for the best Operating Short 
submitted during the past month, 


Se 


Large parchment lamp 
shades, placed over lamp globes in 
one plant, removed glare, concen- 
trated light on working areas. 


St 


Heat Stays in While 
the Product Goes Out 


Source, Campana Corporation, Batavia, Ill. 


A shipping dock is always an uncom- 
fortable and unworkable place. whether 
inside or outside the plant. In cold 
weather it lets in the cold, and in hot 
weather lets out the cool. It makes a 


lot of noise and dirt and confusion 
in the plant. Moreover, when some 
truck wheels up ter minutes before 


closing time, it means keeping people 
around not only to handle the freight 
but also to see that no uninvited visi- 
tors come into the working departments. 

In this plant the shipping-dock prob- 
lem has been licked in a_ way that 
makes it stay licked. There are nine 
big overhead doors adjacent to the rail- 
road siding and a good concrete road- 
way (railroad tracks are set flush in 
the concrete). Four of these doors open 
into separate small rooms, each 10 ft. 
deep by 25 ft. long. Each room has a 
separate door into the shipping room 
or warehouse behind it, and each of 
these doors has a night latch like the 
front door in your home. 

In the inner wall is an _ opening 
through which a portable conveyor can 
be placed for carloading. In the lower 
panel of the outer door, a little lower 
than the wall opening, is a small swing- 
ing port so placed that the conveyor 
can be poked right on out through it. 
When loading a car or truck from the 
warehouse, it is only necessary to open 
these two small openings and send the 
packages through on the conveyor right 
to the loading crew in car or truck. 
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And there is no appreciable loss of heat 
in winter, no loss of air-conditioning 
coolness in summer. 

Each of the outer doors has a lock 


key-operated from the outside. A large 
share of the incoming and _ outgoing 
shipments come by truck, and_ trucks 
sometimes arrive at awkward times, es. 
pecially when delayed by storms, icy 
roads, and the like. Other trucks pass 
through Batavia at late hours on their 





No longer do 
these hours cause any embarrassment or 


way from or to Chicago. 


waste of time. The trucker who will 
arrive at 3 a.m. can obtain a key; he is 
told to come to Door 4 and get his Joad, 
which he will find stacked in the little 
room just inside, and leave the key 
inside when he closes the outer door; 
or he is told to leave his load inside 
Door 3. which will be left unlocked. 
but to close down the door tightly when 
he goes. That has taken all the curse 
out of odd-hour trucking. 

Under this arrangement it is easy to 
carry out our rule that truck drivers 
are to be excluded from the plant in- 
terior. A barred window, like a bank 
teller’s, serves them for papers and pay- 
ments. A doorbell calls the shipping 
clerk to the window. However, there is 
no lack of hospitality in the treatment 
of these men. The back platform where 
they come to transact their business also 
has a clean washroom, and a room with 


a. 2 ecial Notice 





$15 will be paid for the 
best Operating Short sub- 
mitted during the month 
of March. The Editors are 
the judges. Other Shorts 
accepted will be paid for 


at attractive rates 
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HIGH LIFT 
TRUCKS 
Capacities 
up to 
60,000 Ibs. 


Handles Materials For CORNING GLASS 
With Their YALE ELECTRIC TRUCKS 


Just think of it—le a ton for handling That comes from a plant where operat- 
TILTING FORK 


materials! 


And that's not a wild boast. It's an at- 


ing conditions are as tough as can be 
found anywhere. Carrying full capacity 


loads of cullet, the trucks have to nego- 


TRUCKS 
Capacities 
U) oom fe) 
20,000 Ibs. 


tested record established under normal tate 700° ft. of rough:-terrath on-every 


operating conditions at the plant of the trip. This includes two steep grades. 


largest glass company in the world—the 


Corning Glass Works. Read for yourself In on average day, three trucks and four 


tteri 400 ¢ f terial, 
what they have to say about their YALE RS <> Ae SN ree 


deliver 275 loads, and travel 60 miles. 


Electric Trucks: . 
And on many occasions trucks are re- 


"So efficient are our YALE Electric quired to work on 24-hour schedules inal 
RUCKS 


Capacities 
failure been reported! up to 


60,000 Ibs. 


Trucks and so low is their mainte- for weeks on end—yet never has a 


nance, that material is handled at 
a cost of less than Ic a ton, and If YALE Electric Trucks can do that for 
we find that we can charge off a Corning—they can do it for you. Call 
truck and battery within three to in our nearest representative. He'll show 


four years.” you how. 
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“YALE MARKED IS YALE MADE” 





THE YALE & TOWNE MFG. CO. 


PHILADELPHIA DIVISION, PHILADELPHIA, PA., U.S. A. 
IN CANADA: ST. CATHARINES, ONT. 
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THE DOME DIFFUSER 


FOR UNIFORM ILLUMINATION 
—ENDS EYE FATIGUE 


@ Wherever your work demands accuracy, correct illumination 
is vital. The new Goodrich Dome Diffuser, using bowl silvered 
lamp, produces the soft, well diffused illumination which shows 
up minor details without eye strain. Much of the light which is 
ordinarily wasted in the neck of the lamp is directed toward 
the ceiling, thus eliminating sharp contrasts and brightening 
up the whole interior. Light is your cheapest production tool. 


Be sure you have the best. 


“AND HERE’S A CHOICE OF 
MOUNTINGS TO ANSWER 
YOUR NEEDS” 


“In addition to the Hevyduty 
threaded hood shown above, the 
Dome Diffuser is also furnished with 
the Goodrich Diskonect mounting— 
a simple, snap-on snap-off device 
which permits removal of reflector 
and lamp as a unit for easy clean- 
ing, etc. Why not get full details? 
If your electrical supplier doesn’t 
have it, write us for information.” 


Sumykumeant 


—The Goodrich Reflexpert 


ELECTRIC RICH 


L P Roigewece | PAL 
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comfortable chairs where they can gj 
down and smoke. The truckers are ep. 
thusiastic about their accommodations 
and say it is a star stop on their runs, 


Holders Keep Washers, 
Nuts, Gears Sorted 
Cuas. H. Wittey, Penacook, N. H, 


Neatness and handiness is combined 
in the somewhat homely idea shown in 
the sketch. I call these odd-shaped gad. 
gets Workbench Safety Pins, and they 
are very useful around any plant. Made 
from steel rod of 4%-in. diameter, they 
can be formed in any size to hold wash- 
ers, nuts, bushings, and other small parts 
with holes in them, such as gears and 
spacing rings. 

These pins can be hung on a rack at 
the bench or drill press, miller, or 




















planer table. They may also be hung 
on a convenient nail or thrown into a 
drawer. No matter where you use them 
the washers or parts stay on, and are 
always sorted. 


ee 


Easy way to strip stators: 
Char coil insulation by passing 
heavy currents through the coils, 
allowing them to heat until insu- 
lation bursts into flame. Then 
cut.coils and remove. 


4 


Little Noise, No Vibration 
in Diesel Engine Test Rooms 


ArtHuR VAN VLISSINGEN, Consulting Editor 


What can be done to control noise 
and vibration is graphically shown in 
the testing laboratories of the new 
plant of the Detroit Diesel Engine Di- 
vision of General Motors Corporation. 
Here, in eight adjoining rooms, eight 
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diesel engines operate on test—and they 
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® ONLY THE G-E LINE 


It's good business to do business with the 
wiring materials manufacturer who can sup- 
ply whatever you need in wiring, whether it's 
conduit, wire and cable or wiring devices, or 
all three. 

The advantages are obvious. You can buy 
all these materials and get service from one 
source. You can get materials that are made 
to be used together for efficiency and econ- 
omy of operation. You can get materials de- 
signed to keep abreast of modern wiring ap- 
plications. You are sure of quality that never 
varies. 

It's always good business to rely on the 
complete G-E Wiring Materials line — for new 
wiring or for modernization. 

Ask your nearest G-E Merchandise Dis- 
tributor for full details, or write to Section 
CDW-8243, Appliance and Merchandise Dept., 
General Electric Company, Bridgeport, Conn. 
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WHAT PRICE 
CLEAN HANDS? 


SONA 


Onliwon Towels 
give you 
LOWEST COST 
PER USER 


plus 
employee health 
and good will 


You can’t be sure of economy if you 
buy towels purely on the basis of 
“Price per case.” A case of inferior 
towels may cost a few cents less, but 
last only half as long as a case of 
Onliwon Towels. 

So it’s the ‘‘cost per user’ that 
counts. And because of double size 
and absorbency, it takes just one 
cloth-like Onliwon to do the work of 
several ordinary paper towels. The 
locked cabinet further discourages 
waste and theft. 

Doctors say Onliwon Towels help 
prevent the spread of infection, too. 
Each person gets a fresh, clean towel 
on every visit to the washroom. The 
sanitary cabinet keeps out dust and 
dirt, and prevents contamination by 
careless handling. 

Onliwon Towels and Cabinets 
properly located throughout your 
plant, as well as in your washrooms, 
encourage ‘‘clean hands” and prevent 
product soiling. 

Buy no more towels until you get 
the facts about the Onliwon service. 
Call your local A.P.W. distributor, or 
write for samples to: A.P.W. Paper 
Co., Albany, N. Y. 





Onliwon Towels 


PREVENT ‘“WASHROOM INFECTION”’ 


may be of any type between a _ one- 
cylinder stationary engine and one of 
the huge affairs that power stream-lined 


locomotives. No matter how quiet the 
engines may be, there is bound to be a 
lot of noise and vibration let loose by 
such a combination. 

The engine cannot be heard outside 
the walls of the laboratory building. In- 
side, you can hear them but the im- 
pression is one of comparatively little 
noise. Not until you enter one of the 
dynamometer rooms and get close to an 
engine, so that the noise comes directly 
into your ear, do you realize how re- 
markable is the comparative quiet every- 
where else. 

The designers of the building did not 
have merely the comfort of the labora- 
tory workers in mind, although this 
is important. It is necessary to keep 


one engine’s vibrations separate from 











jall others, for the sake of accurate 
|analysis of what it is doing, and to 
| prevent the instruments on one job from 
taking impulses granted by another 
engine. 

Vibration was isolated by resting the 
entire building on concrete-steel piles 
driven 75 ft. into the ground, thus pro- 
viding a resilient dampening cushion. 
Engine foundations are all individually 
built on concrete platforms, each with 
its own set of piles. Hence, any vibration 
is practically imprisoned in its own small 
area. 

To keep engine noises under control, 
all wall and ceiling surfaces are sound- 
proofed and made_ sound-absorbent 
wherever possible. Instead of ordinary 
windows with their inevitable noise-leak 
to the outside, glass block is used— 
incidentally adding to the appearance. 
The laboratory is, of course, fully air- 
conditioned. 

Elimination of exhaust noises was 
accomplished by providing a large con- 
crete stack for each dynamometer room, 
to which the exhaust lines are led. Each 
stack is equipped with a muffler. 





INTER-FOLDED 
for fool-proof 
operation 


oPolt] 1S 29 fe) G+) 4°] 
to dry hands and 
foces quickly 


PROTECTED 
by locked, sanitary 
cabinets 





The illustration shows the sound in- 
sulation used on the walls of a test 
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For Real Economy 
Use The Johnson 
No. 101 Bench Furnace 





The fact that this powerful Bench Furnace 
requires no forced air blast to maintain in- 
tense, uniform heat makes it the most widely 


| used Bench Furnace made. It is ideally suited 


to your shop and industrial needs. Here's a 
unit you can use economically for heating 
soldering coppers up to 12 lbs. per pair, heat- 
treating, tempering, annealing or case-harden- 
ing carbon steel tools and small metal parts. 
Equipped with two powerful Johnson Bunsen 
Burners, each with shut-off valve and pilot 
light. Embodies many patented and exclu- 
sive Johnson features that assure you of years 
of trouble-free, efficient service. Write for 
free catalog today. 


GHNSON GAS APPLIANCE 


ids @ IOWA 


WIRE 


Round—Flat—Half Round 
Straightened and Cut 
Shape Wire 


HIGH CARBON SPRING 
OIL TEMPERED — LOW CARBON 
BASIC OR BESSEMER 
WELDING WIRE RODS AND COILS 


e 
Sizes 1/2” to No. 40 WM Gauge 
(.007)—All Finishes 
e 


<3. 

















Wire for Practically All Purposes and 
Requirements also SCREEN WIRE 
CLOTH 
e 
Highest Quality and Service 
Guaranteed 








e 
Established 81 Years 


=—§$—“ 






The Seneca Wire & Mfg. 


Company 
Fostoria, Ohio 


Representatives and Warehouses in practically 
all principal cities 

















EQUIPMENT prushied 18 The lemeil™ 


CALLS FOR EXCEPTIONAL WIRE ROPE ENDURANCE! 




















Roebling “Blue Center” provides it! 


Rising costs in industry make economy essential. Many concerns 
are cutting costs by getting the utmost work out of production and 
handling equipment. 

If you, too, are subjecting your wire rope rigged equipment to 
the acid test of extra severe operating conditions—be certain that 
the wire rope you use will give you safe, economical service. 

Roebling “Blue Center” Wire Rope has been developed to meet 
severest service conditions. For a wide variety of tough service ap- 
plications, it has proved conclusively that it assures lowest general 
average operating costs. 


JOH N A. ROEBLI NG’S SO NS Cc Pes fi RENTON, N. J Branches in Principal Cities 





ROEBLING @ BLUE CENTER 
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Better Light with 
NEW G-E SILVERED 
BOWL MAZDA LAMPS 


a: lh UEC Kk. Ss Bee 


The tire building department in Dunlop’s Buffalo plant showing the main lighting 
installation with 500-watt G-E Silvered Bowl Mazpa lamps. 


DUNLOP TIRE AND RUBBER CORP. PLANT 
STARTS LIGHT CONDITIONING 


The Dunlop Tire & Rubber Corporation in Buffalo recently light condi- 
tioned its tire building department, using 500-watt G-E Silvered Bowl 
Mazpa lamps. The new lighting provides four to five times more light than 
the old system and gives employees the right kind of lighting for Seeing 
and Comfort . . . wherever eves are used. 


Important to the success of any relighting 
program is the use of good lamp bulbs. . . such 
as G-I; Mazpa lamps, the kind that Stay 
Brighter Longer and give full lighting value for 
your money. Next time you buy lamp bulbs, 
follow the example of thousands of purchasing 
agents ... the men who buy bulbs for the out- 
standing industrial and commercial concerns, 
great railroad systems, and public utilities . . . 
and specify G-E Mazpa lamps. General Electric 
Company. Dept. 166, Nela Park. Cleveland, O. 


USE A G-E LIGHT METER 
TO MEASURE PLANT LIGHTING 


The General Electric Light Meter measures 

light as simply as a thermometer measures tem- 

perature. It tells whether the various depart- 

ments in your plant are getting enough light for 

safe seeing. Order one today. Costs only $11.50 LAMPS WITH THIS MARK 
STAY BRIGHTER LONGER 


GENERAL 46) PRAHA OOBIILO C-F Silvered Bowl Mazpa 


lamps are regular Mazpa 


WYO. WA Dy: ae WO | PS lamps with a coating of “mir- 


ror” silver on the bowl. 
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room in which production and experi- 
mental models of fuel injectors are put 
through their paces. 


Spring Bumper Saves 
Wear and Tear on Doors 


C. C. Hermann, Philadelphia 


In plants where material is handled 
largely by power-operated tractors or 
lift trucks the doors often receive much 
abuse. Glass is broken frequently and 
the doors may be damaged to such ex- 
tent that they must be renewed, or ma- 
jor repairs made, periodically. A bumper 
or guard which I devised has been very 
effective in decreasing door maintenance. 

This guard, which is shown in the 
illustration, consists of a flat spring 
bolted to the door at the point of con- 








Bumper, ¢x4-in. . 12-gage sheet 
spring shee! \ steel | 








/ 
ee! “ 
é -in. machine bolts 














tact between it and the truck. After 
much experimenting with different ma- 
terials it was concluded that a piece 
of medium-grade spring steel was best 
adapted to our conditions. There must, 
of course, be sufficient spring in the 
bumpers to take the shock produced 
when a truck strikes the door without 
bending, breaking, or taking a perma- 
nent set. 

Each door requires one bumper for 
each side. The door must first be pro- 
tected by a piece of sheet steel, prefer- 
ably about 12 gage, which serves as a 
wearing strip for the bumper and also 
provides a solid foundation for bolting 
it to the door. Holes in each bumper 
should coincide so that the bolts will 
pass through both pieces. Five bolts 
are used, since the stationary end of the 
bumper must be held very securely. 

To prevent accidents, and also insure 
minimum shock, truck operators should 
be required to stop before going through 
a closed door. Warning to this effect 
should be stenciled on both sides of the 
door, in the direct line of sight. 


When You Have to 
Turn Work for Spraying 


Joun E. Hyer, Peoria, Ill. 


Some sort of turntable is frequently 
necessary in front or inside of a spraying 
booth to permit objects to be turned 
around so that all surfaces are exposed. 
Home-made devices for this purpose can 
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NEW SAW CUTS COSTS ON 


HE new Black & Decker Port- 

able Electric Saw is a lighter, 
shorter, more closely coupled unit 
incorporating many features which 
give you greater flexibility, power 
and stamina. It has a much deeper 
cut, new easy-to-operate depth ad- 
adjustment, positive angle adjust- 
ment from 0° to 45°, new super- 
safety guard, new rugged worm 


COUNTLESS JOBS 


drive and many other important 
improvements. Can be used for 
wood sawing, metal cutting, and 
for cutting tile and transite with an 
abrasive disc. Three models—No. 
35 Trim Saw, 7” and 10” sizes. Ask 
your Jobber or write: The Black & 
Decker Mfg. Co., 719 Pennsyl- 
vania Avenue, Towson, Maryland. 





World's Largest Manufacturer of 


S 


PORTABLE ELECTRIC TOOL 











@ Through box car doors, the Baker 
Articulated Sheet Handler loads or unloads 
10 ton packages of sheets up to 48” x 144”. 
From any angle — time — labor — sheet 
damage —car damage — it saves money. 
And last year, realizing the savings, 4 mills 
installed these Baker Sheet Handlers. 
In one case actual savings reached 87% 
over former methods. 

This is just one instance of the way the 
Baker Material Handling Engineer can help 
you save money. His broad experience, 
covering thousands of handling problems, 
is yours without cost. Get his estimate on 
savings possible in your 
own handling operations. 


Write today. 


BAKER INDUSTRIAL TRUCK DIVISION 








be made up but they usually leave some. 
thing to be desired, as compared with 
commercially made turntables, some of 
which are arranged to lift the work up 
or drop it down, in addition to turning it. 

For occasional odd jobs, or in emergen- 
cies, an old phonograph motor with a 
horizontal revolving table can be used to 
advantage. The center post can be cut 
away or a disk with a hole in the center 
laid over it so as to leave a small, level 
table. 

Sometimes careful study will show how 
the need for turning the work while 
spraying can be avoided. For example, in 
one plant a conveyor system is arranged 
to pass directly in front of spraying 
booths facing alternately in opposite 
directions. With this arrangement the 
operator at one booth sprays one side of 
the work then goes directly down the con- 
veyor to the next booth. It arrives at this 
booth facing in the opposite direction, 
that is, with the unfinished side lined up 


ready for spraying. 


Worn Motor Shafts 
Easily Repaired by Bushing 
Henry H. Brack, Columbus, Ohio 


Motor shafts frequently become so 
worn and grooved that a standard bear- 
ing is too loose on them. Under such 


| circumstances we have tried building the 


shaft up and then turning it to size, 
but at times trouble was encountered 


| because the shaft would warp, or be 
| pitted and unfit for use. 


A sure method of repairing a worn 
shaft is to turn it undersize and then 
shrink on a bushing from 3 to } in. thick, 
depending on the size of the motor. The 
bushing is then turned to exact size. 
By this method a smooth, polished sur- 
face is assured and the shaft will be in 
perfect alignment. 

Bushings can at small cost be kept in 
stock, so that a motor can be repaired 
and put back in service within a few 
hours. 


| No Damage to Rolls of 
Newsprint with This Truck 


| Manpus E. Bripston, Port Blakely, Wash. 


When handling rolls of newsprint it 


| is important, but difficult, to prevent 
| damaging them because even a slight 


nick means that the roll will have to 
be peeled off all around down to the 
level of the defect. with resultant loss. 

As the best way to avoid such troubles 
the Virginia Dock & Trading Company, 
Seattle, Wash., has developed a truck 
design according to its own specifica- 


THE BAKER-RAULANG COMPANY 
2178 WEST 25TH STREET ¢ CLEVELAND, OHIO naan 


a considerable period of evolution, the 


This truck has passed through 
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That powder-packed 
million dollars—yet COSTS NO MORE ! 
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LOOK ON THE INSIDE— 


element is worth a 





TRICO "Powder-Packed" Fuses and 
KLIPLOK Clamps have proven their superi- 


ority over ordinary fuse equipment so many 
times that today there is no comparison. 


Wherever this famous TRICO COMBINATION has been installed, it has be- 
come a mark of distinction, indicating that keen judgment has been exercised in 
the selection of safe, efficient, ar.d dependable protection. 


TRICO POWDER-PACKED FUSES 


The renewal element is different—it's self-contained, 
powder-packed, positively tamper-proof and 
non-interchangeable with ordinary ‘bare links."’ 
The powder-packing re-inforces the fusible link— 
it cannot sag, stretch, lose its rated capacity, or become 
damaged in handling. It has a safe time-lag prevent- 
ing early deterioration of motor windings. 
has been spared to make TRICO FUSES a safe, 
dependable, and lasting investment. 


Nothing 


KLIPLOK CLAMPS 


Eliminate burnt fuses and clips, 
—vunnecessary shutdowns and 
wasted current caused by over- 
heating. KLIPLOKS correct 
bad clips and protect new clips. 
There’s a size for every clip. 
USE KLIPLOKS EVERY- 
WHERE! 


Fully covered by U. S. Patents. 


TRICO FUSE MFG. CO., MILWAUKEE, WIS., U.S.A. 


In Canada—IRVING SMITH 


POWDER 


‘iy 
_—_—« PACKED 
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— i . 
STOP WASTED KILOWATTS AND 








LTD., Montreal 
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<FUSES- 


WASTEFUL SHUTDOWNS 
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all-metal model shown here represent. 
ing the latest design. The apparen 
stream-lining is not mere modernism, 
The continuous handles are more cop. 
venient for the operator, and make the 
truck easily adaptable to any length of 
arm or type of stature. 

Aside from the protection afforded to 
the paper rolls, the truck is designed to 
| balance any weight of roll, from the 
| 30-in. to the 74-in. size. This is accom. 
| plished by a movable axle fitted with 











| 
| steel arms which are slotted for the in- 
| sertion of pins to accord with the weight 
| of roll carried. There are seven 
'ments in all. 

The rockers ahead of the two wheels 


adjust- 


/are an important factor in placing the 


roll gently on the floor, thereby eliminat- 

ing a common source of damage. With 

this truck the roll shifts smoothly from 

the vertical to the horizontal position. 
. 


Burned Laminations Cause 
Heating of Rewound Machines 


Ep. Swan, Kearney, Neb. 


When rewinding motors, transformers. 
or other equipment whose laminations 
have been burned together in spots by 
an arc, it is very important to separate 
them before the coils are#put back. If 
this is not done, eddy currents will 
cause the parts te heat so much. that 
the insulation on“the wires will roast 
out and the machine break down again. 

On one motor repair job which comes 
to mind the laminations at the bottom 
of a slot were burned together for about 
2-in. Because there was little room in 
which to work, the repairman decided 
to let the burned section remain as it 
was. The result was that in less than one 
month’s operation the motor burned out. 

This time the laminations were pried 
apart and the edges ground off to break 
up the solid magnetic circuit. When the 
motor was again put in service the tem- 
perature of the parts around the fault 
reached only a few degrees above that 
of the other parts. The motor has now 
been in operation several years and _ has 
given no trouble. 

In any such situation it is advisable 


to remove the laminations well past 
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I in MAMMOTH DIESEL 


heels 
the 
inat- 
“} | After 3,648 hours 
from | 
tion. z 
with SHELL LUBRICANTS! 
_ N 1935, the Carthage, Missouri, Water and continuously at the Carthage plant. Then the 
Electric Plant found that its three Diesel en- big engine was stopped and its pistons were 
gines no longer had sufficient generating ca- _ pulled for inspection. 
ers, pacity to meet the city’s growing requirements All oil rings and ring grooves were found to be 
jons for light and power. They went to the Nordberg mechanically free and without a trace of de- 
by Manufacturing Company with their problem. posits. Most remarkable. after 3,648 hours of 
rate As a result, the Board of Public Works of the operation, cylinder wear was found to be less 
- City of Carthage contracted with Nordberg than .002 of an inch—almost unheard of in an 
ba for one of their new model 2,250-horsepower engine of this size! 
oa TS-216’s then being developed and tested in , , 7 
tin. the Milwaukee factory. 
nes With the first development of this enormous This “‘success story” of a great Diesel engine 
om new Diesel, Shell engineers closely analyzed its and a great lubricant is important to you. 
pul lubrication requirements—called on Shell’s For it is a story that is being repeated day 
in wide resources and experience to find the ideal _ after day in mills, mines and factories all over 
ed lubricant. Exhaustive block tests proved the the United States. Shell brings to your prob- 
‘ exceptional performance of Shell Talpa Lubri- lem a “plus” in lubrication: The finest lubri- 
re cating Oils. The new Diesel engine was placed cants being refined today, plus resourcefulness 
al in operation in Carthage, its pistons cooled, its born of practical experience. To avail your- 
ok bearings and cylinders lubricated by Shell self of this service. write 
he products— 100%. or phone your nearest Shell 
m- For 3,648 hours this new Diesel engine ran _ office. 
ilt 
at 
}} SHELL»ousrem LUBRICANTS 
le 
ct 
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O delay now-a-days! Your brush orders are 
filled on a 24 hour, “back-the-same-day” basis. 
75 Pittsburgh Plate Glass Company Warehouses carry- 
ing the famous GOLD STRIPE paint brushes dot the 
United States. One of them is 
close at hand no matter where 
you are located. 
Each warehouse also carries 
a full line of industrial brushes, 
floor sweeps, mill dusters, wire 
scratch and casting brushes. 
Write today for FREE illustrat- 


ed catalog of maintenance or 





Gold Stripe 
BRUSHES 


PITTSBURGH 
PLATE GLASS COMPANY 


BRUSH DIVISION . BALTIMORE, MD. 


production brushes. 


BRISTLE, WIRE AND TAMPICO BRUSHES FOR EVERY INDUSTRIAL NEED 
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| govern the amount of care required, but 


| to take too many chances. In view of 


| from machine parts, boil parts in 


| standby power source are often incorpo- 
| rated in plant electrical distribution sys- 
| tems. As a rule these circuits are not 





the fault and restack them. It is also” ™ 
a good idea to put shellac or varnish 
on the laminations before assembling 
them. 

If the machine has been damaged by 
a lightning or high-voltage surge it is 
very important to look for burned places 
in the laminations. 


oe 


To remove hard greases 














caustic soda solution, mixed in 
proportion of 14 lb. soda to 2 gal. 
water. 
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Test Schedule for 
Emergency Power Equipment 













S. H. Coteman, Roanoke, Va. 






Auxiliary feeders energized from a 









used for long periods and are put in 
service only when there is an interrup- 
tion of the normal power supply. It is 
essential that all such emergency equip- 
ment and wiring be frequently tested 
and carefully maintained. 

Local conditions and type and com- 
plexity of the equipment necessarily 














it must be remembered that idle elec- 
trical devices are subjected to many de- 
teriorating influences and it is best not 







these facts the following maintenance 
program for standby power equipment 









has been worked out by one industrial 
| organization. It has been the means of “EIN 
| discovering many defects that might have 3000 mag 
caused failure in an emergency. rom 
1. Emergency Circuits oh 
(a) Energize and test all feeders, — 
os ° st 

wiring, switches, and relays at rage 

least once a week. 


(b) Test under full load every six 
months. 
Test insulation resistance of 
circuits and all accessory equip- 
-ment every three months. 
Clean, inspect, and check ad- 
justment or setting of switches 
and relays yearly. 
(e) Inspect transformers externally 
every day, and check oil level. 
(f) Test transformer oil every 
three months. 


(c) 


(d) 










| (g) Clean and inspect transformers " 
internally once a year. Put the lg 
| oil through a centrifuge at this elasticit 
time. — 
| whic 
| (h) Inspect lightning arresters as ena 
required. PROVI 
| (i) Patrol overhead lines daily. 
: (RIGHT 
| (j) Inspect cable manholes weekly, toom, 
; seeking 
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“FINGERPRINTING” COLD METAL 


3000 magnifications ... flash ... anda picture 
ofa microscopic examination ofa metal is made 
and filed away for future reference on its be- 
havior. Again a precision instrument of high- 
est quality helps to make certain that what's 
inside a Crane valve is exactly what should 
be there for greatest service. 





MEASURING METAL STRENGTH 


Test sections from raw materials for Crane 
valves tell their tale of tensile strength and 
elasticity in this ponderous testing machine. 
Sections are tested to the breaking point. 
which must be way over specification require- 
ments. What's going inside proves its valuehere. 


PROVING THEIR CONTROL OVER FLOW 


(RIGHT) All dressed up and ready for the stock 
foom, except that they have to withstand the 
seeking, searching fingers of water, air or 
Steam under pressures far higher than service 
fatings. Such are the tests that Crane valves 
Must pass before being certified for service. 


NATION-WIDE SERVICE 


—and that goes for 


CRANE VALVES 


for Industrial Service 


The wrapper may make a cigar look nice. 
But it takes a high quality, long filler to 
make it a good smoke. Valves are like 
good cigars ... it’s what’s inside 
that counts in performance. The more- 
than-ordinary performance of Crane 
valves in common use is due to unpar- 
alleled experience in designing, uncom- 


THE SUREST TEST OF QUALITY 


mon quality of raw materials, unusual 
care in manufacture, unvarying high 
standards maintained by the most com- 
plete and exacting system of checks and 
tests of products used in the industry. 
Install Crane valves and enjoy uncom- 
mon valve performance even in valves 
of common use. 


@ If you want uncommon quality in 
valves of common use, look in the 
Crane No. 52 Catalog. In its 764 
pages there are 38,000 piping items. 
Quick delivery is assured from a 
nearby stock. You will find Crane 
service, like Crane products, good 
all the way through. 


CRANE 





For three generations of actual service, Crane 
valves have been proving that they are good 
all the way through in millions of locations. 


Only Crane has so vast an accumulated expe- 
rience in producing valves of known quality, 


of predictable performance in service. 


CRANE CO., GENERAL OFFICES: 
836 SO. MICHIGAN AVENUE, CHICAGO 


VALVES FITTINGS + PIPE 


PLUMBING + HEATING + PUMPS 


THROUGH 134 BRANCHES AND MORE THAN 500 WHOLESALERS 











“ITS A SWELL PLACE 
TO WORK SINCE 
THEY GOT THOSE 

EMERSON-ELECTRIC 


MAN COOLERS” 





Keep Your Workers 
Comfortable, Contented, 
More Productive 


It’s hard to be alert in strength-sapping heat. It’s 
doubly hard to be efficient. Turn on a battery of 
Emerson-Electric High Velocity Man Coolers and 
watch smiles come out and production step up. 
There are seven models of Man Coolers, each 
available with adjustable floor-column, counter- 
column, ceiling and wall-bracket mounting ac- 
cessories. The heavy duty, grease-packed, ball- 
bearing motors give you 6,000 hours (approxi- 
mately three seasons) of service without 
relubrication. For the most efficient, economical 
means of cooling large areas quickly, install 
Emerson-Electric Man Coolers. Write today for the 
Emerson-Electric Air Circulator Bulletin No. 17. 


Clear the Air OF 
FUMES, STEAM, EXCESSIVE HEAT 


Bad air saps vitality, causes fatigue, inferior work, and 
inefficiency. Emerson-Electric Exhaust Fans keep the air in 
constant motion, change it regularly and do the job at low 
cost. Five sizes—blades 12 to 30-inches in diameter — 
two-speed, ball-bearing and single-speed, sleeve-bearing 
fans. Automatic outside shutters for all sizes. Write for 
booklet, “How to Select Emerson-Electric Exhaust Fan 
Equipment,” No. 18. 


EMERSONFScELECTRIC 
MOTORS — FANS — APPLIANCES 


ST. LOUIS . CHICAGO . NEW YORK... 


LEADERS IN THE FAN AND MOTOR INDUSTRY SINCE 1890 
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(k) 


_and immediately after a storm 
or high water. Pump out any 
water present. Check cable in. 
sulation resistance and energize 
the circuit as in the weekly 
test. 

Immediately after a lightning 
surge inspect the circuit thor- 
oughly, check insulation resist- 


. ance, and then energize to 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


~~ 


(g 


~~ 


(h 


(i) 


(j) 


make sure that all elements are 
in good condition. 


2. Standby Generating Equipment 


Start up and run for at least 
1% hr. weekly. 

Inspect daily to see that it is 
ready for service. If driven by 
an internal combustion engine 
make sure that fuel tank levels 
are maintained. 

Wipe off commutators and slip. 
rings daily. See that lubricat- 
ing devices are filled. 

Blow out generators and excit- 
ers weekly. 

During, and when shutting 
down after, the weekly test 
check governor action and see 
that overspeed tripping devices 
are properly adjusted. 

Check generator and exciter in- 
sulation resistance every three 
months. 

Overhaul generator and exciter 
yearly. 

Overhaul prime mover as re- 
quired. 

Clean, inspect, and adjust all 
mechanical and electrical con- 
trol devices at least once a 
year, oftener if necessary. 
After each overhaul run for at 
least three days at or near full 
load to make sure that all 
equipment is in good operating 
condition. 


oe 
A thin film of glycerine 


will prevent rubber’s drying out 


quickly, keep it soft and 


R. 


resilient. 
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Counter for the 
Hard-to-Count Pieces 


C. Dickey, Hudson, N. H. 


Some manufactured pieces are difficult 
to count. An inexpensive solution to the 
problem is use of a mechanical counter 
to the arm of which is secured a finger 
trap or gate. When the trap is forced 
down by the weight of the object, it 
counts, 
through, it resumes its normal position. 

This trap must be made very light 


and as the object passes 


| and yet be strong enough. Use of piano- 
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YEP AND THAT 


NO MORE BEADED ONE-PIECE COPPER 


CONTACTS JOE ! WITH 


THOSE DIAMOND KEEPS ‘EM AS 


POINTE D JAWS AND SY COOLAS A 
“DE-ION’GRIDS . CUCUMBER, TOO 




















“DE-ION” GRIDS QUENCH DESTRUCTIVE ARCS 


You don’t have to worry about destructive flashovers or burned 
contacts when you install Westinghouse Safety Switches equip- 
ped with ‘‘De-ion’”’ arc quenchers. The “De-ion” feature on all 
Westinghouse 575 and 600-volt switches gives positive protec- 
tion by quenching arcs so fast that they can do no damage. 


uf THE [OLD |WAY 


And years of trouble-free service are assured by these added 
Westinghouse features: Diamond pointed jaws and extended 
blades confine beading to points outside the contact areas — 


THE “DE WAY one-piece copper parts eliminate loose connections and keep 











— =P 


contacts cool and tight. 








: , All commercial types and ratings — call your local: 
3 In the past, arcs have been broken by “‘stretching.” 
3 The “De-ion” quencher confines, divides and ex- Electrical Wholesaler Electrical Contractor 
q tinguishes arcs instantly — obviously preventing Motor Dealer Industrial Agent 

: concentration of burning heat on contacts or 


arc barriers. WESTINGHOUSE ELECTRIC & MANUFACTURING CO., EAST PITTSBURGH, PA. 
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(It’s a compact, efficient starter for Squirrel Cage 
Induction A.C. Motors of the Across-the-Line type. 


(,Easy to wire, too! Just loosen two screws, and 
remove the protective shield in front of the line 


terminals. 


(And safe! 
opened only with the handle in the “Off” position. 


Dead Front starter cover can be 


Switch cannot be thrown to “On” position, until 
cover is closed. 


(All contactor parts cadmium plated—silver to 
silver contacts—and if you wish, a dust tight case— 
all help provide long life and trouble-free produc- 
tion. 

C Your inquiries regarding auxiliary electric control 
will receive prompt attention at our nearest office. 


THE CLARK CONTROLLER COMPANY 


1146 EAST i520d STREET 





CLEVELAND, OHIO 


@ Closed and Open 
Bulletin 6018 
Size 1, Form MA, A. C. 
Across - the -Line Type 
Motor Starter in a 
Dust Tight Cabinet. 








AKRON 
BALTIMORE 
BIRMINGHAM 
BOSTON 
BUFFALO 
CHICAGO 
CHATTANOOGA 
CINCINNATI 
CLEVELAND 
DALLAS 
DENVER 
DETROIT 
LOS ANGELES 
MINNEAPOLIS 
NEW ORLEANS 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 
SAN FRANCISCO 
SEATTLE 
TULSA 
TORONTO 











wire fingers gives this lightness, and as. 
sures accurate counting action no matter 
where the object being counted may 
contact the trap. 

The sketch shows the construction. 
Pieces of sz-in. piano wire are attached 
to a round piece of hard wood. Holes 
are first drilled through the wood, the 
wires inserted, and their ends turned 
back and driven into the wood so that 
the wires can’t turn. Wires should he 





Inspection 


fingers 














long enough to extend across the length 
of the trap. The trap is bolted through 
the wood to the counter arm which is 
given a half twist as indicated. 

In inspection and shipping rooms this 
finger trap is especially valuable, as arti- 
cles can be dropped into a chute, auto- 
matically counted, and pass through into 
the shipping container. 

Another use for this finger trap is to 
mount it vertically beside a conveyor. 
and have it count articles passing along 
the belt. 


Two Good Reasons for 
Low Generator Voltage 


J. Dixon, Ampere, N. J. 


Experienced maintenance men know 
that most troubles with equipment arise 
from causes that are so obvious and 
simple that it is easy to overlook them. 
If proof were needed it could be found 
in these two incidents: 

Complaint was made that a 60-kw., 
125-volt, belt-driven generator was able 
to deliver only 110 volts, with the regu- 
lator “all out.” Careful examination dis- 
closed nothing out of order, beyond a 
fine accumulation of dirt. 

Eventually a revolution counter was 
applied to the shaft, and showed that 
the speed was about 12 per cent low. 
Adjustment of the engine governor 
brought the voltage up to normal, in 
spite of the machine’s 35 years of 
service. 

The second case involved a 400-kw., 
125-volt, | direct-connected — generator 
which would not carry its load. The 
speed was correct, and no defects could 
be found in the windings. Finally it 
was noticed that there was considerable 
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SKF" makes 
more types and 
sizes of ball and 
roller bearings 
than any other 
manufacturer in 
the world. 
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Slugs of semi-precious metal are delivered from a 
central control point by this automatic carrier. The 
skilled operator merely signals for metal, and when it 
arrives unloads the carrier and returns it by push- 
button switch. Wise management gets full benefit 
from his skilled wage. 


This is but one of the many systems designed by 
American MonoRail engineers for eliminating need- 
less handling costs. Both manual and power operat- 
ed carriers show labor saving returns. 


A copy of 24 page book describing the Mono- 
Tractor drive is available. Write to the American 


MonoRail Co., 13114 Athens Ave., Cleveland, Ohio. 


a PLANNED HANDLING 


call an 


AMERICAN 


MONORAIL 


ENGINEER 
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heating at the terminals. Inspection 
of the lugs on the cables leading to the 
switchboard disclosed poor soldering. 
When the lugs were resoldered the ma- 
chine simply walked off with the load. 

Any joint or contact which heats up 
is a course of power loss and a joint of 
possible failure, usually occurring at a 
time of heavy load. An effective method 
of checking involves the use of a milli- 
voltmeter, applied across the joints. As 
terminals two 4-in. steel rods, sharpened 
at one end and well insulated, will 
facilitate checking the more or less 
inaccessible joints in buswork or cables. 
Any reading on the meter is an indi- 
cation that the joint can be improved. 


4 


Heat exchanger tubes can 
be cleaned with a length of wire 
rope whose diameter will just fit 
inside the tube easily. 


ae 


Goggles Can 
Take It 


Source, Gulf Oil Corporation 
Port Arthur, Texas 


Our Safety Department has devised 
a vivid demonstration to illustrate to 
employees the efficiency of safety 
goggles provided by the company. 

The demonstration consists of lifting 
a 3-lb. machinist’s hammer attached to 





a fulcrum and operated by a chain, and 
letting it drop on safety-goggle lenses 
placed on a block. Lens used for the 
demonstration has been under exposure 
to these blows for three months without 
breaking. 

Demonstrators have been installed at 
the various gates of the plant, and em- 
ployees going through the gates can 
pull the hammer as many times as they 
want. Doubting Thomases can see for 
themselves that the goggles resist blows 
equivalent to any they may receive in 
the course of daily duties. 

This is just one of a series of demon- 
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Developed Here... help plant managers 
cuf operating costs...boost profits 


Minions of dollars have been invested in fine 
precision machinery by American industry in the 
past few years! Highly specialized new machines 
turn out precision work with remarkable speed 
and accuracy... a tribute to the ingenuity of their 
designers—but a challenge to the manufacturer of 
lubricants. 

For these modern machines demand better lu- 
brication. Highly-finished gears and close-fitting 
bearings must operate day in and day out without 
appreciable wear. A “good oil” of yesterday may 
not meet today’s needs. Quality standards for oils 
and greases must constantly rise. 

Each day in the Gulf research laboratories a ver- 


A COMPLETE LINE OF 553 QUALITY LUBRICANTS FOR INDUSTRY 


satile group of highly-skilled technical men works 
to perfect better lubricants—to raise the quality 
standards for oils and greases. Their unceasing 
efforts bring real benefits to users of Gulf quality 
lubricants—in lessened wear, repair and mainten- 
ance expense for the machinery in their care. Let a 
Gulf engineer suggest ways of effecting economies 
in the operation of your equipment through the 
proper use of Gulf’s higher quality oils and greases. 





LUBRICATION 









































Smooth running—no 


backlash or jerks.. simple, 

efficient (power thrifty) . . 

enduring for years. These are the qualifications of WOOD’S V-BELT 
Drives. The reasons why they’re universally used and recommended 
to obtain uniform, maximum production from machines — at minimum 


cost. Write for Catalog. 
AT CHAMBERSBURG, PA. 
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Standard Browning DIESEL, Gasoline, or Electric 


LATEST 25-TON CRANE 
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strations proving to employees the value 
of using modern safety equipment pro- 
vided for their protection. 


When You Have Trouble 
Starting a Tap in a Hole 


E. W. Crem, Chief Engineer 
Rice, Barton & Fales 
VF orcester, Mass. 


Serious difficulty is often experienced 
in starting a tap by hand in holes drilled 
in corners or in round surfaces. 

This trouble can be eliminated by the 
following procedure: Remove the drill 
from the chuck and insert the tap in its 
place. Then lower the spindle until the 
tap enters the hole. Now, by turning the 
belt or the chuck by hand the first one or 
two threads can be started, after which 
the tap can he screwed in without 


difficulty. 


Spring Idler Relieves 
Shock on Chain Drive 


M. T. Pate, Longview, Tex. 


Under this title, in the January issue 
of Factory, C. A. Lee described the 
use of an idler to provide a_shock- 
absorbing effect on a chain drive. 1 
fear he will find in a short time that 
rubbing of the idler on the chain will 
cause undue wear on a portion of the 
drive designed to carry tension rather 
than abrasion, and necessitate eventual 
replacement before the rollers have be- 
come worn. 

When a somewhat similar situation 
arose some time since, a shock-absorbing 
drive was made by mounting the 
sprocket between two automobile clutch 
plates, the splined hubs being bored out 
to pass over and key to the shaft of 
the driven machine. The original 
sprocket was also bored out until it 
was little more than a ring, and then 
fastened between the two clutch plates 
by a series of bolts passing through all 
three. 

As the shock of starting the load 
came on-the drive, the small coil springs 
incorporated in the clutch plates were 
compressed and in so doing transmitted 
to the shaft the power that was being 
applied to the sprocket. With these two 
spring-loaded plates to take the shock 
the drive was steady, after the initial 
impulse. On the other hand, experience 
with a spring-loaded tension member 
such as described by Mr. Lee shows 
that it will continue to oscillate for an 
appreciable period after once being set 
in motion. 

That the sprocket mounted between 
the spring-loaded plates was effective in 
relieving the chain of shock was evi- 
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The successful operation of any ventilating system that you may 
install depends so largely upon the fans, that it is vitally impor- 
tant to use just the right fan on every job. That's why so many 
heating and ventilating engineers prefer Buffalo Fans for their 
important jobs. Every fan is accurately rated—and built for 
high-efficiency, quiet, economical performance. Our 60 years of 
specialization in fan design and manufacture is available to you 
on request. 


Write for our fan literature. 


BUFFALO FORGE COMPANY 
471 BROADWAY BUFFALO, N. Y. 


Branch Engineering Offices in Principal Cities 
In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


'VENTILATING JOBS - 


° USE THE PROVEN 


a ion i 


tteay 


rere fy ft 





fe er ae i eT arene 5, 
‘ ‘ } et 
rs ’ ar 


% - 4 a“ - . 
=! Has fm, 
ae > fi ; 
ji 


i 
meen te - yr? pga Wy 


> ACL hh iii 


; ram = —oEEw" ja ta dt tin 


34 wp” - al jayerepee 


SACRE 
~T 





pr ae Te 
> éha , “a ; 


GALVANIZING 


- « « double thick—longer life 
. at no extra cost! 


PAGE—America’s first woven wire fence—since 1883— offers another great 
advance in fencing—P-12 Galvanizing. 

PAGE P-12 Galvanized Fencing, identified by the label shown above, is 
guaranteed to withstand a minimum of 12 one-minute dips by the Preece 
Test—the accepted method of determining galvanizing uniformity and 
resistance to corrosion. 

The 12-dip guarantee is the highest known to the industry. Most former 
fabrics would withstand less than half this number of dips. PAGE P-12 
Galvanizing applies not only to fence fabric, but to fittings, top rail and 
wing-channel line posts as well. Specify PAGE P-12 fencing for double- 
thick galvanizing, longer fence life—at no extra cost. 


5 SUPERIOR FENCE METALS 


Since various atmospheric conditions require especially resistant metals, PAGE FENCE 
is offered in 5 superior metals to meet every condition in fencing—Page P-12 Copper- 
bearing Steel, Page-Armco Ingot Iron, Page-Alcoa Aluminum, Page-Allegheny Stainless 
Steel and Page genuine Wrought Iron. Metal best for location impartially recommended. 


92 Association Members 


92 Page Fence Distributors with complete responsibility in fence erection and service, 
estimates and consultation are located conveniently throughout the United States — 
associated to serve you wherever you are. 


FENCE FACTS FREE 


Mail coupon below for nearest Page Fence Distributor’s name 
and free copy of informative booklet, ‘“‘Fence Facts.’’ 

Page Fence is a product of the Page Steel & Wire Divi- 
sion of American Chain & Cable ors Inc. 





PAGE FENCE. ASSOCIATION, Dept. F-3, Bridgeport, Connecticut 


Please mail me new Free Booklet, ‘‘Fence Facts’ and name of nearest associated Page 
Fence Distributor. 








dent by comparison of the operating 
records before and after making the 
change. Stoppages on account of the 
chain breaking were entirely eliminated 
with the new arrangement. 


Electrical Measurement of 
Water Flow in Pipe Line 


C. O. von DANnNENBERG, Jamshedpur, India 


Determination of the volume of water 
delivered to the storage reservoirs be- 
came of paramount importance in a 
steel plant which depends entirely for 
its supply on a single pumping station. 
Tests made by means of a weir located 
at the discharge end of the pipe line 
showed such marked differences that it 
was necessary to use some other means 
of finding the volume with greater 
accuracy. 

The pumps used in this service were 
new and curves of the operating char- 
acteristics, as determined by the manu- 
facturer’s tests, were at hand. Of the 
centrifugal type, the pumps were driven 
by constant-speed motors. Tests made 
by the weir indicated that the capacity 
of the pumps was more than 25 per cent 
under the rating. 

After considering the use of pitot 
tubes and other methods of measuring 
the flow, it was decided to make use 
of tests based on the electrical conduc- 
tivity of the water, following the addi- 
tion of a saturated solution of salt. The 
volume to be measured varied from 
4,000 to 8,000 gal. per min., depending 
on the number of pumps in operation. 

In carrying out this method of meas- 
urement, a section of the pipe line 
having a uniform diameter, in this case 
30 in., was chosen and at two points 
100 ft. apart ordinary engine spark plugs 
were inserted in the pipe. Four plugs 
were put in at each point, two of the 
plugs being connected together elec- 
trically with the two corresponding plugs 
at the other station. A graphic am- 
meter was connected in the circuit, so 
that any current flow between the elec- 
trodes would be indicated. A trial in- 
dicated that when about 10 gal. of 
saturated salt solution was injected into 
the line with a hand force pump about 
500 ft. ahead of the first electrode 
station, and 250 volts a.c. were applied, 
a reading was obtained on the meter. 

The chart was speeded up to 2 in. 
per second so that two very definite 
points on the chart were noted; that is, 
when the salt solution passed the first 
set of electrodes and when it passed the 
second. 

Knowing the distance between the two 
points and the time required for the 
conducting solution to travel between 
the two, the average velocity of the 
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NEW WESTINGHOUSE 


CKET INSTRUMENTS 
MAKE TESTING Siwjple..Juich.. Srenpentive! 


COMPLETE LINE OF 


INSTRUMENTS TO FIT 
TYPE “S” SOCKETS 


Any of the complete new line of Westinghouse Socket 
Instruments now can be connected to an electrical circuit 
as easily as you plug a floor lamp into a convenience outlet 
in your home! 

Simply by installing Westinghouse Type ‘'S’” Sockets in 
the conduit, instruments are connected to any circuit. Just 
remove the socket cover plate, then plug in. No wiring con- 
nections— you are ready to take readings in a minute or less. 

Write today for complete informa- 
tion. Address Westinghouse Electric 


[= & Manufacturing Company, Dept. 
on ee 7-N, East Pittsburgh, Pennsylvania. ; a 
=a me 
Westinghouse | 
ELECTRICAL INSTRUMENTS 


he G / (of Cacouracy Stace 555" 
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CONDUCTIVITY TEST— Aluminum is 
tested for conductivity before it goes 
into the indestructible rotors of G-E 
induction motors 


Nashua Mfg.Co. 


. tot 


iackson Mills | 


INDIAN HEAD 








MOISTURE TEST—In the supersaturated 
atmosphere of this fog room, typical wind- 
ings of G-E motors must pass this severe 
moisture test before materials and methods 
are accepted as standard practice 


CARBON TEST—Steel: and iron are 
tested for carbon content to make sure 
that they meet the high G-E physical- 
property standards 
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DISASTER 


TESTED 880 G-E MOTORS 


OR five days, in the spring floods of 1936, 

880 G-E motors at the Jackson Mills of the 
Nashua Manufacturing Company, in Nashua, 
N. H., remained under water. Choked with mud, 
and apparently damaged severely, these motors 
were sent to the G-E motor factory at West 
Lynn for reconditioning. But far from being 
ruined, 876 of them required no more recon- 
ditioning than a thorough cleaning and a bake-out 
to dry the windings. Only four of the motors 
required that stator windings be replaced—a 
real proof that G-E motors PASS ALL TESTS. 
And-—because G-E motors are built with in- 
sulation that is moisture-resistant—they are 
on the job again, good for many years of reli- 
able service. 


G-E motors can pass such performance tests 
because they are rigidly tested in the factory. 
At every step in their production, exacting tests 


of materials, of methods, of parts, and of com- 
pleted motors help to build into these motors 
the kind of performance you want. For example, 
shown below are three typical factory tests. 
Such tests as these—which every motor MUST 
PASS—are your assurance that G-E motors will 


meet all performance tests in your plant. 
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CORRO - CUTTER 





























TABLE MODELS 
dione Wrapping speed is good economy in any man’s business. It 
$5.50 Saves Time, Eliminates Waste, and helps get those extra 
shipments out in a rush. 


DELIVERED Note these exclusive features —all metal construction — 


sizes 12” to 72” for Table, Under Table, and Wall Mount- 
ing — No back-lash—continuous operation—clean tear - 
cut for better package appearance — Low cost - $5.50 for table models in 
sizes up to 36”, and heavy duty models up to 72” at a higher price. 
Whether you are using CORROFLEX or not, send for descriptive folder that 
gives complete details of this sensational CUTTER. With it we will send you 
samples of CORROFLEX the Flexible Cushion Wrapper. 


WRITE FOR DESCRIPTIVE FOLDER No. 63 


SHERMAN PAPER PRODUCTS CORP. 


NEWTON UPPER FALL'S MASS. 


A SAFE Product 
TO USE 


Pyroil is entirely harmless. It is 
purely a lubricant. Its unique effi- 
ciency in controlling lubrication 
faults and in safeguarding against 
numerous operation deficiencies is 
found in its exclusive formula. 











Do You Read a 
Routed Copy? 


If you are on a route list to 
read Factory Management and 
Maintenance, you probably pass 
it along without having the 
chance to read just the 
article that you would like 
best. Routed copies have a 
knack of arriving at incon- 
venient times—late—and often 
in poor condition. 


Pyroil is an additive of profound 
value in all phases of plant opera- 
tion where friction, gumming, heat- 
ing, wear, is encountered. A trial 
proves Pyroil’s’ efficacy. Our 
laboratories will counsel with you 
and advise, without obligation. 
Manufactured and Guaranteed by 
Pyroil Company, W. V. Kidder, 
Founder, 590 LaFollette Ave., 
LaCrosse, Wisconsin, U. S. A. 


Why not have your own copy 
delivered to you each month? 
Then you could read at your 
leisure—and while the news is 
















still hot. A subscription costs 
only $3.00 per year. Send in 
yours now. 








(Continued from page 138) 
water was easily calculated, and from 
that the volume of discharge. 

To check the results, a small wooden 
tank was built and placed at the dis- 
charge end of the line. This tank made 
it possible to time accurately a discharge 
of 4,000 gal. The two tests showed an 
agreement within 2 per cent and gave 
figures that were close to the value sug- 
gested by the manufacturer of the 
pumps as a correction to be applied to 
the pipe line measurement. 






Carbide Residue Inhibits 
Pipe Line Corrosion 


H. C. Steman, New York 


Many uses are known for the residue 
from acetylene generators, which is es- 
sentially pure, slaked lime. A new use for 
it was found recently in a chemical 
plant, when it was discovered that a 
number of large water mains located 
near acid storage tanks were corroding 
rapidly. Acid leaking from some of the 
connections had saturated the overlying 
soil and penetrated down to the piping. 
Prompt action saved the lines. 

To stop further corrosion it was de- 
cided to remove all of the earth above 
the affected sections, clean the pipe thor- 
oughly, and then apply a covering of 
cotton tape and hot, acidproof asphaltic 
compound. The ditch was _ backfilled 
with fresh soil to a level about 2 ft. 
above the pipe lines. After it had been 
tamped down the filling was completed 
with carbide residue, topped off with 
crushed stone, as shown in the sketch. 

Enough of the residue was put in to 
neutralize all leakage of acid for several 
years. 
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‘Wait! He only wants to 
see the relay go off” 


And it will go off—just as soon as it reaches the temperature that indicates “motor 
overheating.” These eutectic solder thermal relays on Allen-Bradley solenoid 
starters provide positive motor protection against sustained overloads. But that's 
only one of the Allen-Bradley solenoid starter’s advantages. It has double break, 
silver alloy contacts that never need filing. Consequently, no time is wasted on 
contact maintenance. Also, contact life is greatly increased. The solenoid switch 
mechanism is unusually rugged. It has no bearings to stick and no jumpers to 
break. That's why these starters can guarantee you such long, trouble-free service. 


Full Overload Protection 
for Your Motors..... 


(A) Average motor heating curve. 
(B) Tripping curve of eutectic solder 
overload relays on A-B solenoid 
starters. The motor is always protected. 
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If you have a condition requiring 


smooth 


automatic Allen-Bradley starters 


will exactly meet your needs. 
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: _ Allen-Bradley Co. 
_ 1321 S. First St. 


Milwaukee 
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Two-Step Compression 
Resistance Starters 


Recommended where 
conditions do not permit 
across-the-line starting. 
Simple and inexpensive. 
Ideal for the average 
motor applications. Pro- 
vide smooth acceleration. 


Left: Line voltage and motor 
current curves using the Bulletin 
740. The compression type resis- 
tors are steplessly adjustable. 


Three-Step Compression 
Resistance Starters 


For starting squirrel-cage 
motors on network sys- 
tems. Where power com- 
pany regulations make a 
three-step starter neces- 
sary, this Bulletin 741 is 
the proper starter to use. 


Left: Line voltage and motor 
current curves with the Bulletin 
741 starter. Note that the motor 
is accelerated in three steps. 


1 REDUCED-VOLTAGE 
| Bitiis 





Velvet-Smooth Stepless 


Resistance Starters 


For network systems where 
no lamp flicker is permis- 
sible. The velvet-smooth 
acceleration provided by 
this starter cannot be 
matched by any other 
starter on the market. 


Right: Motor current and line 
voltage with the Bulletin 742. 
Note the smooth current rise. 
There are no dips in voltage. 


Transformer Type 
Starters 


Used where the power 
supply is limited, where 
lamp flicker is not objec- 
tionable, or where loads 
need a shock for starting. 
An auto-transformer is 
used to reduce the voltage. 


Right: Motor current and line 
voltage curves with the Bulletin 
746. Starting currents are low 
but there are line disturbances. 


Motor Current Line Voltage 


Line Voltage 


Squirrel- a. Motor 


CAUSING LAMP FLICKER or 
SHOCK to CONNECTED MACHINERY 


Bulletin 
742 
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When Lightning Strikes 


(Continued from page 96) 
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E.E.L.-N.E.M.A. joint 
committee on coordination. Broadly, 
they represent a minimum desired level 
of modern apparatus insulation in a 
coordination set-up. Required flashover 
_ yalues for modern transformer bushings 


"are established by A.LE.E. and A.S.A. 


tentative standards, and existing practice 
with power transformer bushings is suit- 
ably above the required levels. 

Breaker bushings and cable potheads 
should in general have not less than the 
established minimum values for trans- 
former bushings. Transformer insulation 
test values for both impulse and low 
frequency one minute establish the in- 
sulation strength of modern transformers. 
This impulse test corresponds to a 
chopped 1.5 x 40 positive or negative 
wave which has a kilovolt value ap- 
proximately 10 per cent above the basic 
insulation impulse level, the low-fre- 
quency test corresponding exactly with 
basic insulation low-frequency or 60- 
cycle level. 

Bus and switch insulator impulse and 
60-cycle wet flashovers are now being 
reviewed and the result of this work 
should enable certain standard bus and 
switch insulators to be established as 
having both impulse and 60-cycle wet 
flashover values comparable to, or suit- 
ably in excess of, basic insulation values. 
Impulse and 60-cycle wet flashover 
values for various numbers of standard 
10-in. diameter by 534-in. spacing disk 
insulators and for rod gaps of various 
spacings already have been established. 

With such data the essential com- 


“ponents of a modern power station can 


be-scorrelated as to insulation strength 
and compared to the protection level of 
arresters. 

Apparatus of earlier manufacture may 
not possess insulation levels correspond- 
ing to these modern standards, and the 
coordination and _ protection problem 
may become more difficult. Also, allo- 
cation of insulation levels to nominal 
system voltages may ‘require considera- 
tion of such conditions as the. presence 
of unusual conducting deposits-on in- 
sulation, or high altitude effects, which 
may dictate an increase in the insulation 
level above established basic levels. 

Deposits on insulators “or bushings 
will usually effect a greater per cent 
Teduction in 60-cycle flashover than in 
impulse flashover; therefore, if over-in- 
sulation is necessary for realizing 60- 
cycle flashover basic levels the resulting 
impulse flashover will usually be ade- 
quate. 

Specific methods of protecting cir- 
cuits and apparatus will be discussed in 
a succeeding article. 
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These Power Drive 
Troubles Can Be Avoided 


(Continued from page 90) 





pinion. It was evident that the factor of 
expansion could not be eliminated. There- 
fore, regardless of the expense involved, 
means had to be provided to overcome 
the difficulty. The ring gear being bolted 
to the mill shell moved longitudinally as 
the shell expanded, therefore the pinion 
was compelled to take the full force of 
the expansion thrust. It was not consid- 


ered practicable to provide feather key 
facilities on the pinion to permit. suff- 
cient movement along the shaft to accom- 
modate the expansion even if there’ was a 
possibility of relocating one of the 
bearings. 

There was only one alternative to 
overcome this difficulty and that was to 
provide sliding action between the teeth 
of the pinion and ring gear. This was 
not possible with the herringbone form 
of teeth. Therefore, regardless of an ex- 
penditure of $2,000, a spur ring gear and 
a shroudless spur pinion were substi- 

(Continued on page 148) 
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THESE FIGURES 
TALK FACTS! 


In this large machine shop, 80 Ib. 
castings were lifted by hand up to 
the machine tool. Total annual cost 
of handling by hand — $3456.00, 
not including loss due to lower 
production and machinist fatigue. 
P&H engineers recommended a 
500-lb. capacity P&H Electric 


5226255 G Year 


ON ONE MACHINE! 


ee | 


y 4 ? og 
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Hoist to operate on a 20-ft. jib 


over the machine, cutting hoisting 
time 66%. Total annual cost in- 
cluding cost of hoist, labor, depre- 
ciation, upkeep, interest and power 
— $1193.15. Total annual sav- 
ings — $2262.85 on one machine! 


-HANDEE IT” Than the Air” with 
P&H HOISTS 


Just as they did in this shop, P&H Hoists can 
mean big savings in handling costs in your plant. 
With “thru the air’ handling you end manual 
lifting of loads from 15 pounds to 15 tons — cut 
production lag, make men good workmen 8 hours 


every day. 
Easy to install, low in cost, P&H Hoists are avail- 
able in any one of several mountings — bolt, lug, 


Gree SOLVED THIS PRO 


This drawing shows you, in en- 
gineering terms, how P&H Hoists 
brought new efficiency to this 
machine shop. It will help you 
do the same for yours. Send for 


it now! 














THE ENGINEERING LAYOUT_ THAT 


trolley, hook or high-lift suspension. Whether 
you’re working with steel or cotton, ice or leather, 
paper or wire, it will pay you to investigate the 
possibilities of ‘‘thru the air’? handling. Its push- 
button efficiency obsoletes old methods of lifting, 
lowering or moving of materials. 








BLEM! 
™ USE THIS 


Harnischfeger Corporation, 
4525 W. National Avenue, 
Milwaukee, Wisconsin 


Please send me machine 
shop layout No. 101 
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‘CLEAN AS 
A WHISTLE’ 


THERE IS A COMPLETE LINE OF TYCOL LUBRICANTS 
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.- AFTER 9 YEARS 
OF SERVICE 


This result is truly a tribute to the quality 
of the lubricant—Tycol Turbine Oil. Max- 
imum service is assured with Tide Water 
Turbine Oils. Sludge-forming hydro-car- 
bons are removed by the Edeleanu proc- 
ess. The lubricants thus have maximum 
stability and resistance to emulsification. 
Moreover, you can be sure of the correct 
viscosity for every operating condition. 
For greater economy get all the facts 
about Tycol Turbine Oils and the com- 
plete line of industrial lubricants Tide 
Water makes available to industry. 


TIDE WATER ASSOCIATED 
OIL COMPANY 


TIDE WATER DIVISION 
17 Battery Place, New York, N.Y. 


TURBINE OIL 


SCIENTIFICALLY ENGINEERED FOR EVERY INDUSTRIAL USE 
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(Continued from page 145) 
tuted for the herringbone set. This sub- 
stitution overcame the difficulty, because 
as expansion of the shell took place the 
spur teeth of the ring gear could slide 
longitudinally in those of the pinion. 
The fallacy of attempting to operate a 
silent chain without continuous oil lubri- 
cation provides still another example of 
things that ought not to happen. A 
50-hp., 1.160-r.p.m. motor was. silent- 
chain connected to the power input shaft 
of the driven equipment. To economize 
on the initial cost of the drive, the par- 
ties responsible for the installation de- 








Starter-panel can be easily tilted forward for 
access to rear-of-panel wiring when required. 





Line, motor and control wire terminals are 
on the front of the panel. Ventilated 





Similar Starters Built 
for Motors 26-35 HP. 





HEAVY DUTY MOTOR CONTROL 
FOR CRANES, MILL DRIVES AND 
MACHINERYOBRAKES oLIMIT 


STOPS LIFTING MAGNETS AND 
oo! i dU Ul! 
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This Standardized Unit for 
5-25 H.P. motors proves valua- 
ble ally to D-C motor users. 


These starters are built in four sizes. The 
two smaller sizes for motors from 5 to 25 HP 
and from 26 to 35 HP are arranged for wall 
mounting and with provision to tilt the panel 
forward as shown. The two larger sizes are 
arranged for floor mounting and have resist- 
ors designed for the motor with which they 
will be used. 


Investigate these heavy duty, direct cur- 
rent motor starters today. Write now for a 
copy of Bulletin 1083 giving complete infor- 
mation. 








cided that a splash or continuous system 
of oil application to the chain while 
operating was unnecessary. Instead, pe- 
riodic applications of grease were ap- 
plied; regardless of a dusty and gritty 
atmosphere, no protection except a crude 
sheet steel guard was provided. 

After six weeks’ operation, the chain 
became noisy and showed signs of riding 
or jumping the sprockets. Upon exam- 
ination it was found that pitch elonga- 
tion of the chain had occurred, and that 
both driving and driven sprockets were 
badly grooved. It had been forgotten that 
a high-speed chain, particularly when 





OW only one starter of mill duty con- 

struction required for many horsepower 
sizes—reduces spare part problem—makes it 
possible for users having many motors in this 
range to stock only one unit as a spare for 
replacement or emergency addition. 


It is a matter of only a few minutes after le 
taking one of these EC&M Bulletin 1083 Type If 
RD Starters from the store-room to adapt it f 
from one horsepower rating to another. Each 
unit is provided with ample resistance and a 
sufficient number of taps to permit quickly 
connecting the resistors to give the proper 
value of starting torque for the motor with 
which the starter is to be used. And accel- 
eration time which is provided by definite 
time relays can be easily lengthened or 
shortened as needed by simply 
7 thumb screws conveniently located on the 
front of the starter-panel. 


turning 


—_—. 








of the silent type, cannot retain either a 
plastic or a liquid lubricant in view of 
the effect of centrifugal action. A silent 
chain is composed of innumerable links 
and pins, and unless there is a continu. 
ous film of oil between these contacting 
surfaces, premature wear is a certainty, 
The same applies to the contact between 
the chain and the sprocket teeth. There 
inust be a protecting film of oil to take 
the force of the power pull. 

In this case it was necessary to pro- 
vide a new chain drive, but the second 
installation included a totally enclosed, 
oil-retaining, steel casing, which pro- 
tected against dust and permitted the 
chain to operate continuously in a bath 
of mineral oil. 


mY ayn G5 


| | and Doings 


Machinery Creates 
Employment 

Recently an eminent British scientist ad: 
vised a moratorium on invention: society, 
he thinks, is inventing itself into unem- 
ployment and other difficulties. One of our 
Congressmen has introduced a_ bill to pro- 


hibit labor-saving and labor-serving  ma- 
chinery. Another Congressman urges that 


machines be heavily taxed to discourage 
their use. To expose the absurdity of such 
ideas. they should be applied first to the 
two most common of our inventions and 
machines—the wheelbarrow and the clock. 

At Dearborn we are working on an ex- 
hibit for the New York World’s Fair next 
year to visualize this ancient controversy 
between handwork and machine work as 
to their effect on employment. A very sim- 
ple object has been chosen for the illustra- 
tion—the inner shell of the hubcap of a 
Ford car. This article, made by machinery, 
costs 12-and-a-fraction cents. But the dies 
to shape it cost $13,328, and the automatic 
press to stamp it costs $30,770—a machine 
costing $44,098 to make a 12-cent article. 
That ts merely the cost of the press, it does 
not include the cost of factory space to 
house it, of generating the power to operate 
it, or expert service and replacements to 
maintain it. To pound out that inner shell 
by hand would cost only $24 for tools. So, 
in the Ford exhibit, an expert handworker 
will be installed, and a press will be in- 
stalled beside him that will turn out 2.160 
of these shells in the time it takes him to 
make one. The machine method and _ the 
hand method will thus appear in dramatic 
contrast. Those who view the exhibit will 
naturally think of the effect of machinery 
on employment. And that is the intention. 
What is the answer? 

The first part of the answer is that ma 

(Continued on page 152) 
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INCOLN 


| in LUBRICATING EQUIPMENT 


ciety, } 2 2 
men — will meet your particular needs ..... . 
pro- 


No matter how large or small your requirements—Lincoln makes lubricating 
equipment that will enable you to grease your machines quickly, easily and 


that thoroughly . . . The proven performance of these grease guns has created 
urage universal acceptance. Today Lincoln Lubricating Equipment is being used in 
such : factories, mills, mines, roundhouses, on contractors’ equipment, on farm 
> the c — implements, in the oil fields, and in many other places by those who realize 
and $ i the importance of utilizing the best equipment for lubricating bearings and 
— 3 : other moving parts. 


ps! : geen The complete industrial line manufactured by Lincoln includes Power 
next ; a i : ee ‘ 
al Operated Lubricant i spe Hand Guns, Fittings and Accessories—all 
illustrated and described in Catalog No. 60 ... A copy is yours for the 
asking—and we are sure you will find that it covers just the equipment you 
should have to lower maintenance costs in your factory. 


Model 309 TWIN CYLINDER AIR-LINE LU- 
BRIGUN (shown above) dispenses lubricant 
directly from an originall00Ib.capacity drum. 
This unit is capabie of handling semi-solid 
oils as well as viscous and fibrous greases. 

This portable model is mounted on a truck 
which has 12” rear wheels and swivel front 
casters, and has handles which make it easy 
to push this unit from job to job... Equipped 
with 10 ft. hose, lubricant control valve and 


ae ' A few of the many types of hand operated Lincoln Lincoln KLEENSEAL and Button Head Fittings in 
a Air Coupler for quickly attach Grease Guns are shown above. The complete line all types and sizes are available for replacement 
ing air hose. is shown in Catalog No. 60. and modernization needs. 


LINCOLN ENGINEERING COMPANY 


PIONEER BUILDERS OF LUBRICATING EQUIPMENT 
GENERAL OFFICES, ST. LOUIS, MO. FACTORIES: ST. LOUIS, MO., DETROIT, MICH. 
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BUSS FUSES’ 


“..- HERE'S WHY", continues Mr. G. T. Krenzer, Ch. 
Electrician of Dolomite Products Co., Rochester, N.Y. 


“The hydraulic pump on our dredge is used to lift sand 
from the lake up to the screens for grading. This subjects 


the 300 h.p. 3 phase motor driving the pump to heavy surges. 


These surges formerly caused ordinary 600 ampere 600 volt 


fuses to blow 2 to 4 times a day. Which our records show- 


ed to mean a loss in production of about 150 tons of sand. 


“For the past three years of six months operating sched- 


ules each we have had the motor protected by BUSS 


Super-Lag fuses. In this time not one BUSS fuse has blown.” 


YOU TOO, CAN REDUCE NEEDLESS INTERRUPTIONS 


Needless opening of fuses can generally be 
traced to one of two causes: a fuse-case design 
that permits the development of poor contact 
heating or a fuse-link design that doesn’t give 
sufficient time-lag. 

Years of engineering research and field and 
laboratory tests have produced in BUSS Super- 
Lag fuses a design that practically eliminates all 
needless opening from either of these causes. 

Hence users of BUSS fuses enjoy a 


let us send you a copy of the RB book on 
fuses. 

It shows, in quick reading style, how the de- 
sign of the BUSS fuse can help you abolish 
senseless shutdowns in your plant. A line from 
you will bring a copy by return mail. 


BUSSMANN MANUFACTURING CO. 
2536 West University Street - - St. Louis, Mo. 


Division of McGraw Electric Company 





freedom from needless interruptions 
not possible with any other fuse. 

Since this means a saving in time 
and money to your company, why not 
start today to specify BUSS Super-Lag 
fuses for all your fuse needs? 

And if you would like to have a more 
complete picture of the details of BUSS 
construction so that you can show 
others just why BUSS fuses are suited 
to the particular needs of your plant, 





DON’T BLOW NEEDLESSLY 


WHY BUSS FUSES 
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(Continued from page 148) 
chinery begins to create employment before 
ever it goes into production. Take this press. 
Divide its price by a day’s wage of, say, 
$7—for every dollar of material cost is 
ultimately reducible to someone’s work. At 
this rate the press and dies represent 6,300 
days work, which at five days at week, 52 
weeks a year, amounts to 24 years, two 
months, and two weeks of work. You may 
divide that amongst as many men as you 
please, but a total of 24 years of employ- 
ment at $7 a day has gone into that press 
and its equipment before it does a stroke 
of work. Whatever its after effect, you can 
see that the first effect of the machine is to 
create employment. 


Now we put this press into production; it 
turns out 2,160 hubcap shells while a hand- 
worker is pounding out one. Would there 
be more jobs if only handworkers were em- 
ployed?—for, really, it seems that this press, 
at this production, must be destroying 2,160 
possible jobs. 

Very well, let us consider making this 
article by hand. At first glance, it seems to 
offer an advantage. Equipping a man with 
hand tools at $24 would seem to be a 
ereat saving over a $44,000 press. But, to 
produce as many hubcaps by hand, and to 
equip 2,160 men to do it, would cost $7,742 
more than the press. At once the cost of 
producing that shell would be increased by 
1714 per cent for tools alone. Then, there 




















increased prosperity. 


The Webb Line is complete and includes 
conveyors for every purpose—conveyors 
that head the list for economy in operating 
and upkeep costs, rugged dependability, 
and dollar-for-dollar investment. 


JERVIS B. WEBB COMPANY 


Conveyor Engineers and Manufacturers 
8951 Alpine Avenue « DETROIT, MICHIGAN 


We are not going to try to convince you 
that the added use of conveyors alone can 
make business boom. However, they have, 
and will continue to foster prosperity by 
enabling manufacturers to make and sell 
goods at lowered prices that more people 
can afford—this in turn results in increased 
production, increased employment—and 


GRAVITY CONVEYOR 


| 
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would have to be a factory to house those 
2.160 men, which at Ford standards would 
cost at least half a million dollars and about 
$38,000 a year to maintain, not including 
the cost of its two acres of land. A _ press 
requires 360 square feet of space; the hand- 
workers with their benches would need 
116,640 square feet of space. 

But, let us say that for the sake of em- 
ployment all this were done—you would ex- 
pect to pay these men at least as much as 
men on the press are paid, wouldn't you?— 
for the handworker works much harder. In 
an 8-hour day, then, a man could pound out 
2.7 hubcap shells. For the material used, 
and the day’s wage of $7.20 now paid on 
that work, those shells would cost about 
$2.50 each. Pretty high for an article that 
can be made for 12 cents! Maybe you 
think you would be willing to pay that;— 
“in the interest of employing those men,” 
you say, “I would pay that higher cost.” 
But would you? We can say quite definitely 
that you would not. For if this principle 
were followed throughout all the manufac- 
ture of an automobile, you would not be buy- 
ing a car at all. It is calculated that the 
cost of making a 1938 Ford car on. this 
basis would be $17,850. And at such a price, 
not 50 cars a year would be sold. There 
would not be work for one of those 2,160 
men you are anxious about, nor for the 
125,000 other men in the Ford industry 
alone. Without machinery there would be 
no automobile industry. 

“Well,” you say, “that would be bad. 
Could not you avoid that by paying for 
handwork just what it is worth?” Hardly, 
for under that arrangement a man on this 
hubeap shell job would earn about 18 cents 
a day—about what they pay in China. 

No, it will not work. Three million men 
are normally employed in making. selling 
and servicing cars, because with machinery 
cars can be produced at prices people can 
pay. And that, in turn, creates jobs at 
wages that enable people to buy. The cars, 
the jobs, the wages would not be there, 
were it not for machinery. From its very 
inception, down to the last turn of its wheels; 
industrial machinery creates employment. 


W. J. Cameron 


(A talk given on the Ford Sunday Evening 
Hour, Feb. 13, 1938; 


This Seniority Business 


More elusive to halter than the well-tal- 
lowed sow is a pat answer to the changing 
complexion of today’s labor problems. With 
administrative phrases and legislative ac- 
tions holding up past endeavors in employee 
relationships as master functions of the 
devil, with the Wagner Labor Relations act 
only partially digested, with new state labor 
laws in the making, with the A.F. of L. and 
the C.1.0. squabbling in the trenches of 
political custodianship, owners and_repre- 
sentatives of management are having to 
maintain a constant weather eye in their 
searches for possible sedatives for continued 
labor headaches. 

Despite such stormy clouds on the -ho- 
rizon, if your business is like ours, you have 
taken it in your stride. You have blundered 
through the settlement of complaints which. 

(Continued on page 156) 
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Sull Piling Up Savings 


@ It’s the Proximity Manufacturing Company’s 
power house at Greensboro, N. C. This plant, 


equipped with three General Electric turbines, 


is the source of power and light for 3 big tex- 
tile mills and of the entire model community 
of more than 5,500 people. 

Known for its high operating efficiency, this 
power plant has for more than 10 years used 
Texaco Regal Oil. All of this time, it has en- 
joyed the savings of longer periods of trouble- 
free operation, fewer enforced shutdowns from 
any mechanical cause. 

If you could talk with management or op- 
erating personnel here at Greensboro, you’d 
hear only good reports about Texaco Regal Oil. 


Trained lubrication engineers are always 


available for consultation on the selec- 
TEWACO 


TEXACO 





@ General views of Proximity 


Manufacturing Company’s White 
Oak Power House at Greensboro, 
N. C. It uses Texaco Regal Oils. 





tion and application of Texaco Regal Oil. 
Prompt deliveries assured through 2108 ware- 
house plants throughout the United States. The 
Texas Company, 135 East 42nd Street, N. Y. C. 





ij 
More than a thousand plants operating 
both steam and hydro turbines —in- 


cluding many of the country’s lar gest 


central stations —are Texaco lubricated. 
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..make possible installation of 3 
additional lathes without spend- 
ing a penny for plant expansion 


(G8) Effective conservation of floor space . . . one of the 


many money-saving features of Lyon Steel Storage 
Biquipment...is convincingly demonstrated in the Auto- 
matic Machine Division of Fafnir Bearing Company. 


Previous to the installation of Lyon Steel Tool Racks,” 
rites this leading bearing manufacturer, “all avail- 
ble floor space in this division was occupied either 
fay wooden racks or lathes. Expanding business 
demanded space for additional lathes. This proved 
0 be a simple matter when these wooden racks 
ere replaced by compact Lyon Steel Racks, each 
ft. high and 15 ft. in length. 


In addition to the valuable floor space saved,” the 
tter adds, “the Lyon Racks have proved to be much 
nore satisfactory in the control of the material, with 
special inserts to take care of the wide variety of 
parts. Furthermore, forming tools, reamers, pads 
ond chucks are now conveniently accessible to the 
et-up men.” 


his installation illustrates one example of the way 
lyon Storage has provided time, labor and floor 
space economies for many companies. Use our 
torage Equipment Service to determine whether 
tnd how savings may be effected in your handling 
f tools, parts and supplies. 
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(Continued from Page 152) 
petty at first, have become less so as certain 
basic understandings have been reached. 
Collective bargaining has been accepted. 
Wages and hours have become a matter of 
cost of living and negotiation. But by far 
the most puzzling item for all hands con- 
cerned is this business of seniority. 
Essentially, seniority is length of service, 
but in its interpretations many weird and 
fearsome opinions can arise. Even among 
our union committees, seniority means vari- 
ous things. To some it means total plant 
service; to others, only departmental service 
or service on a particular job. To some it 
means the only factor in promotions; to 
others. only one of the factors-—and here 





again we have a division as to the respective 
weight of such factors. To some it is the 
deciding factor in layoffs; in others, only 
the degree. How shall seniority be estab- 
lished and when shall it be lost? What 
about seasonal work, extra work? 

And then we have the features of prefer- 
ential hiring and various other pressures 
linking the closed shop ever tighter. What 
is preferential hiring if not merely seniority 
in a reverse order? 

Is it any wonder seniority has become a 
major headache? 

But, we ask, why so important to the 
union committee? Seniority has been a 
major consideration in all companies in the 
past. Has not your company closed its effi- 








Feel those projections! Every surface of the Inland 4-Way 
Floor Plate tread is curved. There are no pockets to collect 
dirt, no sharp corners to catch a stubbing toe. This floor 
is safe, easy to keep clean and remains attractive year after 
year. Write for the pictorial catalog which illustrates its 


many money-saving and accident-preventing uses. | 


INLAND 4-WAY FLOOR PLATE 


MADE BY THE INLAND STEEL CO., 38 SO. DEARBORN ST., CHICAGO, ILL. 





SHEETS STRIP TIN PLATE 


PLATES 
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FEEL ITS SAFE TRACTION! 


BARS RAILS 
FLOOR PLATES STRUCTURALS 








TRACK ACCESSORIES 
PILING REINFORCING BARS 








cient eye many times in order to retain some 
employee of long service whose real useful- 

ness may be past? Companies have believed 
that, through proper training and subse- 
quent promotion of those men qualified and 
in point of service deserving, the conduct 
of their business will be improved. So how 
to reconcile such emphasis at this time on 
the seniority rights by union agreements? 

I asked this question of one of the mem- 
bers of our union committee. It was his 
opinion that seniority being length of sery- 
ice was a definite item and was not subject 
to favoritism of the foreman, superior pres- 
tige of education, or family connections. He 
believed that, for the average type of work 
where measurable standards of performance 
are difficult to set up, seniority provided the 
only incontestable factor other than those of 
physical characteristics, age, and amount of 
schooling. 

Such other personal factors as appear- 
ance, ability, and experience, which might 
seem to be definite qualities, were, on test, 
actually subject to a wide divergence of 
opinion and thereby open to favoritism. 
Such factors of performance as quality and 
quantity of work, value of such work to the 
company, and ability to direct the work of 
others may be judged in a certain measure 
of accuracy but would vary in relation to 
different jobs performed and within differ- 
ent departments. 

His interpretation of seniority had become 
synonymous with that of security. More seni- 
ority, he felt, meant that much more secur- 
ity. It had lost its link with loyalty. 

So seniority privileges are rapidly becom- 
ing a matter of outside imposition and 
guardianship by the union groups, particu- 
larly those of the industrial type of union. 
What was before a liberality has become 
the boomerang of a trend toward inefficient 
operation. What was an obligation gladly 
accepted, now bids fair to be an anchor 
around the neck of any company. 

It has been our experience, after a year 
of operation under union agreements, that 
the number of problems arising concerning 
seniority are far greater than all other com- 
plaints. Through processes of backing and 
filling, we have evolved a working basis that 
has settled most of such problems, but so 
intricate may they become that a continual 
vigilance is essential to apply such basis 
fairly. By establishing a regularly defined 
crew, determining the period of time in 
which seniority is gained and lost, and _ plac- 
ing the extra and relief crew in group classi- 
fications, we have covered many of the loop- 
holes, but find new ones bobbing up like the 
red apples in a Halloween tub. And just as 
hard to get your teeth in. 

In many manufacturing plants there has 
been a perceptible feeling of “Jet down,” 
such feeling being in many cases an an- 
nounced policy on the part of the union, in 
others merely an underground current of 
doing as little as possible in order to get 
by on the job. Its lowering effect on the 
efficiency of production is already noticeable. 
Those employees who had formerly pride of 
accomplishment hesitate to show such ac- 
complishment through fear of scornful com- 
ments of “beating the job.” 

Seniority has thus lessened the interest 
and initiative of many employees in main- 
taining a former standard, has curtailed a 
desire for self-improvement. Now it becomes 
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High Cast of 
DIRTY, WET. 
OILY STEAM 


Keep It Clean and Dry with 


COCHRANE 


ALL-SERVICE 


SEPARATORS 


Dirty, oily, wet steam, air and gases are 
costly to equipment and production 
processes. Cochrane All-Service Separa- 
tors will completely remove moisture 
and solid entrainment that may be de- 
structive to expensive steam-consuming 
equipment — turbines, engines, pumps, 
evaporators, cooking vessels, stills, ete. 








Cochrane Separators assure complete 
purification due to exclusive construc- 
tion features of the baffles and ports. 
These produce a direct, unrestricted fall 
of the entrainment, prevent the purified 
steam from passing over the drip area — , 
and again becoming contaminated, and ee ae 
minimize pressure loss through extra — engine in plant of promi- 
large port areas. nent manufacturer. 


More than 10,000 plants in every 
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industry have definitely demonstrated At right: Cochrane j 
the exceptional service and economy of oe Separator ; 
moving oil from 


Cochrane Separators. exhaust steam. £ we i: sttinadtineniseaiatsy 





Write for full information on the construction and 
performance of Cochrane All-Service Separators. 


COCHRANE CORPORATION «© 3124 N. 1¢@th STREET « PHILADELPHIA, PA. 
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Recognized as a factor 


in profitable operation 












WORTHINGTON COMPRESSORS... all direct- 
connected units... constitute 100% Worthington equip- 
ment of this type in the service of the Jones and Laughlin 


Steel Corporation. 


When equipping its new Pittsburgh mill, the selection... 
again... of Worthington compressors was a logical decision, 
because of the continuously satisfactory performance of the six 
Worthington units previously installed at other Jones and 


Laughlin plants. 


N important Worthington 
A developmentand aunique 
feature of the above installa- 
tion isthe pressure control of 
both units from the class 50 
governor panel (A). The two 
rectangular governor instru- | 
ments onthe panel,respond- _ 
ing to changes in pressure, 
open and close electrical 
circuits to the solenoid 
valves (B) mounted on the 


compressor inter-coolers. These valves load and unload the compressors by con- 
trolling admission of air pressure to unloading elements located in the compressor 


cylinders. Governors may be interchanged between compressors by electrically 


switching the solenoid valve connections. 


MORE THAN 40 YEARS OF COMPRESSOR BUILDING EXPERIENCE 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
Branch Offices and Representatives in Principal Cities throughout the World 





ace-3 


i 


These modern Worthington air compressors were 
recently installed at the Jones and Laughlin Steel 
Corporation’s new 96-inch continuous hot- strip 
mill at Pittsburgh. Each has a piston displacement 
of 3205 c.f.m. at 187.5 r.p.m.... Maximum oper- 
ating pressure, 125 |b. per sq.in. They are driven 
by General Electric 600-hp. synchronous motors. 


FACTORY MANAGEMENT and MAINTENANCE 


|a case of waiting his turn—no use doing 
|more than the fellow next to him, because 
| promotion will only come when it gets down 
'to him and not before. No more talking in 

a friendly fashion to the boss; somebody 
will try to think he is beating the game. 

The greater emphasis of seniority in lay 
|offs has tended to keep the less efficient 
though longer-service employee, and through 
such assurance of security has lessened the 
productive efficiency. 

Increasing adherence to preferential hir- 
‘ing, being virtually a closed-shop situation 
and shifting allegiance from the company to 
|the union, curtails future efficient operation, 

I found our past personnel policies chal- 
‘lenged the other day in the face of such 
assumptions. The questions arose: 

Why should the company maintain on its 
working force those men of greater age and 


| 


jlength of service, accept the responsibility 


of limiting production through such age, 
carelessness, lack of interest, and loss of ini- 
tiative when other men properly recom- 
mended are available? 

After all, is not the primary function of 
your business that of manufacturing cheaply, 
ably, and efficiently so that sales may be 
made? Is not the primary interest in the 
company that of management? 

Then why should you say to the union, 


_ “Certainly, we are willing to concede the 


privileges of preferential hiring and seniority 
rights beyond those which this company has 
always considered as human rights,” without 
at the same time saying: 

“Our problem is to accept the responsi- 
bility. We wish to divorce the problem of 
manufacturing from that of handling of per- 
‘sonnel. It is now your baby, and a right 
lusty one. 

“We expect the union to supply us with 
a competent, orderly, and efficient working 
crew. We shall be the judge as to the eff- 
ciency and capability of that working crew. 
If they are not entirely satisfactory, they 
will be sent back, and you will provide us 
with a new crew. In theory, we would not 
be concerned if that crew changed every 
'day so long as the change made no differ- 
ence in the efficiency of our operations. 

“Rather, we feel that by the union’s ac- 
'ceptance of the responsibility for the per- 
|sonnel, we should be able to increase our 
eficiency and thereby lessen our manufac- 
‘turing costs. It is no longer our problem as 
|to what to do with those employees who are 
growing older in the service of this industry, 
and those who may have been injured and 
are no longer able to hold regular jobs, and 
those who have not the background of edu- 
cation or experience to maintain the standard 
|required. This matter of training will now 
| be your problem, not ours. 

“We shall turn over to the union for 
prompt action those employees whose failure 
to maintain their financial standing causes 
|us continual credit calls, and those who are 
|late for work. We shall place on the union 
/the financial burden of those who are sick. 
| “We now wish to become as impersonal 
to you as the brick walls of our buildings. 
| You are paid through dues and delegated 
| by vote to act entirely for them, and we now 
want the problem to be yours.” 

Although admitting certain logic in such 
a challenge to our inherent policies, my 
emotional reaction was in opposition to such 

(Continued on page 162) 
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NOTHI NG KILLS FIRES 


than this 
clean, dry, harmless 
‘snow-and-gas 


LUX extinguishers kill dangerous fires in a quick flash. 
They use the fastest known extinguishing agent—Lux car- 
bon-dioxide snow-and-gas. It smothers the most hazard- 
ous industrial blazes with split-second speed. 

If there is a paint-shop in your plant . . . if you handle dan- 
gerous flammable liquids, as gasoline or chemicals... 
... if you have rotary electrical equipment, as generators 
—there you should have Lux extinguishers or a Lux Fixed 
System." 

Lux does no damage. It is safe on delicate electrical equip- 
ment. Leaves no messy residue. Lux has no poisonous or 
harmful qualities. 

Lux protection means valuable insurance: 1—against loss 
from fire; 2—against breakdown of carefully timed produc- 
tion schedules. Insist on Lux. It’s your most reliable pro- 
tection. 


When you write, mention the type of hazard you 
wish to protect. We will mail complete details and 
brochure. Write today. 


Walter Kidde & Company 


32 West Street, Bloomfield, N. J. 
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Lux Fixed Systems 
For Special Hazards 


For such hazards as gen- 
erators, transformers, dip- 
tanks, flammable liquid 
storage spaces, best pro- 
tection is a Lux Built-in 
System. A battery of Lux 
carbon-dioxide cylinders 
delivers a heavy barrage 
of Lux snow directly to the 
heart of the fire area. 
Operates automatically or 
manually. 


) SNUFFS 
= OUT 


FIRE 

















MARCH, 1938 



























planned y 
Design; faci cility of installoti 


Permobond Rubber-Lined covers 


SS 
COVERS! <: ona yo exhaust system. These oor 


ord positive protection of 


protect operators -- 
cut down main- 


building structure _eae + eorrosion eee 


tenance costs ++ speed P production! 


0’ x 5'-diameter U. S. 


— ons of 4 a 25 
rt oO 


! Permobond Rubber-Lined filue.-+ PO 
y of a volatile by-product. . S. 
contributed - largely in 

t in 


antic U. Ss. 1apere® Rubber- 


Vt rt gverd for v nthe manufac 
ord x x13'9" x 6'4" 


ank measures 
wi flanges around the top! Too large to be 
led by rail, it was 1 nevertheless delivered in one 
piece, oF time, bY . §. Rubber. That's service. 

















PROCESS! “ss7s% 


Inside acre of tank 14 feet, 


by 8 feet deeP- Lined with U. S. 
a" “on “permobond Lin- 


ing. Best for processing: 





























SEW AGE! U.S. Per rmobond Rubber-Lined 

® preston solution med installed 
by F. H. McGraw Construction Co. for the City of 
New mst ee Similar installations at Hart- 
ford, Conn., Buffalo, N. Y. These tanks are 
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TAILOR-MADE 
RUBBER LININGS 
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In U.S. Rubber’s Modern Research Laboratories 
Each U.S. Permobond Rubber Lining Is Specially 
Compounded to Meet Requirements of Each Job! 


@ There are as many kinds of 
“rubber” as there are steels! Pure 
rubber, like “pure” iron, is value- 
less to modern industry! 

U. S. Rubbers Are “Built” Like Steels! 
In U. S. Rubber laboratories— 
where rubber is more than rubber 
—hundreds of various rubbers for 
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a heretic theory. But my first justification 
was pitifully weak. “Well, it always has been 
done. It is an integral part of our company 
policy. We believe in it.” 
But the answer lies not in such apologies, 
nor probably in any single answer. We hesi- 
tate to believe that whereas seniority re- 
mains, loyalty only remains to be questioned. 
Each day the problem grows, where the 
policy in many cases justifies its position 
only upon what has gone before, and not 
on what changing conditions may be met. 
It is bringing into sharper focus the need 
for thorough job analysis, origination of 
adequate standards of production for any 
single job, and time-study work. Greater in- 
sistence must be made on maintaining such 
standards so that seniority becomes not the 
sole factor in the handling of personnel. 
The burden of proof now rests upon us. 
Job standards are but one answer to a 
multi-headed problem. There must be many 
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others. Do you have one? 


Watiace H. Howe 
Mill Personnel Manager 
Fisher Flouring Mills Co., Seattle 
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